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Upping the Ante 

Bill Gates is playing with 
the big dogs now. 
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The wax can barely hang on. 


The new M roadster. A 240-horsepower adrenaline generator that is the fastest BMW ever.* With 
tweaked brakes and suspension, its 5.2 second 0-60 is eclipsed only by its 2.6 second 60-0 braking 
Power.** At $42,770^ fully loaded, the only decision is what color. 1-800-334-4BMW. Or www.bmwusa.com 
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e-business 



IS THERE MORE TO JAVA THAN COFFEE JOKES? 


Two years ago, the introduction of Java™ software created a whirlwind of 
excitement and an explosion of coffee-oriented puns. Was it all hype? 

At IBM, we think Java is worthy of the stir it created. An idea that brings two 
benefits to businesses wishing to become e-businesses: one is the promise of standards 


!8M, the e-business logo, Solutions for a smaii planet and other marks designated ™ or ® are trademarks of IBM in the United States and/or other countries. Java and ai! java-based trademarks are trademarks of Sun Microsystems, Inc. © 1997 IBM Corp. 



























and open connectivity, the other is substantially faster application development. 

Perhaps the most profound change that the Web has brought to the I/T world 
is a culture of standards. It’s this capability that permits universal connectivity and 
has allowed 80-million-plus people to access the Web. Java is the first language that 
allows a single application to run on any platform (write once, run anywhere™). 

This can speed the application development process - since you don’t have 
to create a different version of your software for every client, every server and every 
browser. And since most business environments contain a wide variety of computing 
platforms, Java is just common sense. 

So is the idea of 100% Pure Java™- a Java that is not corrupted by offshoots 
and OS dependencies. (We support Sun™ on this issue.) 

Is Java perfect? No. Not yet. Like any new technology, it needs refinement. 
But it’s maturing faster than any other language in history and IBM is working to make 
it real. Recently, we’ve established Java Solution Studios to work with developers to 
ensure that the 100% Pure Java applications they create will deliver high performance 
across a wide variety of operating systems, browsers, tools and applications. 

Currently, we have more people working with developers on Java than any 
other company - creating real-world applications in finance, manufacturing and dis¬ 
tribution (to name a few). And we’re putting Java to work to solve real business problems. 

We’re also creating award-winning tools like VisualAge® software and Lotus 
Bean Machine." These are powerful programming tools that make it easier for 
independent and in-house developers to build customized e-business solutions 
(everything from interactive customer service Web sites to collaborative intranets). 

To learn more, we invite you to check out the latest IBM developer tools 
for Java (as well as one or two bad coffee puns) at www.ibm.com/java 
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Internet discovery 


'Capable of receiving downloads at up to 56 Kbps and sending at up to 31 
equipment. Complies with both the determined V.90 ITU 56K standard and 
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Of course a modem won't 


turn your family PC into a 
200" reflector telescope. But 
with faster browsing, more 



life-like sound and smoother 
video, a U.S. Robotics® 

V.90 56K* standard modem 
is quickly closing the 
excitement gap. Our newest, 
most compatible 56K 
modem connects up to 80% 
faster than 28.8 modems to 
nine of the top ten Internet 
providers and over 1,400 
more around the globe. No 
wonder U.S. Robotics is the 
world's best-selling modem. 

To learn more, contact a 
U.S. Robotics reseller or visit 


www. 3 com.com/ 56 k. 











“Could you possibly 

have more of an 
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Your secret? Having the essence of your PC at your 
fingertips. That’s the promise of devices powered by the 
Microsoft Windows* CE 2.0 operating system. The latest 
Handheld PCs are available now, so you can stay in touch 
with clients via e-mail, research late breaking opportunities 
online, and calculate margins via Pocket Excel, all in less 
time than it takes the market to move 30 points. 

It’s just like having the best of your PC with you all 
the time, with the Windows interface you know and pocket 
versions of the Microsoft Office applications you 
depend on. Hundreds of your favorite off-the-shelf 
programs, such as Symantec ACT!, pcANYWHERE 
and Microsoft Expedia™ Streets 98 are available 
to choose from. Don’t worry about being out of 
date; with Windows CE’s built-in ActiveSync™ 
technology, you get effortless synchronization 
with your desktop and server information, even files, 
e-mail, and meeting requests. If your data needs to 
be secure, Windows CE includes support for industry- 
standard security protocols. 

And before the stock ticker turns? Review wireless 
updates, check your puts, review your calls, or send an 
e-mail to your broker. And see how much Windows CE 2.0 
turns downtime into uptime, anytime. 

To find out more about Handheld PCs powered by Microsoft 
Windows CE, go to www.microsoft.com/windowsce/hpc/. 


advantage?” 


www.microsoft.com/windowsce/hpc/ Where do you want to go today?® 
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MIGHT WE SUGGEST A CORNER 


TABLE AND A FINE SCOTCH. 


WELCOME TO CIVILIZATION 










Introduction: 

Design by Max Kisman. 


Cover illustration 
by Charlie Powell. 



FEATURES 

148 

The Televisionspace Race 

Forget the browser. (Bill Gates has.) 

Microsoft wants to be in the box. By Frank Rose 

154 

Netscape’s Survival Kit 

How Jim Barksdale learned to stop worrying and love 
the monopoly. By Joshua Quittner 

162 

Dress Code 

"Heads up, hands free" computing is already 
a workplace reality. Soon wearables will be everywhere. 
Did someone say Borg? By Thomas Bass 

172 

Whose Internet Is It, Anyway? 

Geeks, lawyers, capitalists, and bureaucrats are fighting 
over the Net's holy temple - the root server. 

By David Diamond 

93 

Encyclopedia of the New Economy 

Redefining business for the 21st century. The second of 
a three-part series. By John Browning and Spencer Reiss 

158 

Star Warps 

Astronomer Margaret Geller charts the oceans of space 
- in 3-D. By Anne Speedie 

168 

Whodunnit 

Why are the federal courts making such a mess of the 
Telecommunications Act of 1996? Former FCC chair 
Reed Hundt was hoping you'd ask. By Todd Lappin 

176 

Rats 

Carol Selter scans rodents to illuminate the limitations 
of reductionism. By Jessie Scanlon 

178 

From Ants to Einstein 

Edward 0. Wilson explains how Nature's law and 
Moore's Law point to a unified theory of everything. 

By Paul Bennett 













DEPARTMENTS 

31 RANTS & RAVES Reader feedback 
35 WIREDNEWS What happened 
37 PEOPLE Name-dropping 
41 ELECTRIC WORD Appetizers 
51 FETISH Technolust 


64 Tomorrow Today What's coming 

72 Updata The rest of the story 

82 HypO List Deflating this month's overblown memes 


104 ELECTROSPHERE 

The Hot New Medium Is ... Email By David S. Bennahum 


129 STREET CRED Consumer reviews 
136 Just Outta Reta Product previews 

142 Best Great stuff - tested and approved in our top-secret labs 
144 Deductible Junkets Meetings of the minds 


59 NEW MEDIA 

Interactive cable's scrappy warrior, 
the Unadrama's mad prophet.... 

57 THE NEW ECONOMY 

Marketing Silicon Wadi, 
a Nasdaq for bandwidth.... 

77 CRUCIAL TECH 

Router lookups are looking up, iReady 
is bringing the Internet home.... 

37 THE NETIZEN 

SAFE is alive and on a roll, 
a libel-law Drudge match.... 


196 NEGRDPONTE 


















MOST MEETINGS ARE SAVED BY SOMEBODY PULLING SOMETHING FROM 
THEIR BACK POCKET. LIKE A COLOR PRESENTATION. 


With its 640 x 240 pixel color screen, the new HP 620 LX lets you do everything in color: 
send e-mail, surf the net, create spreadsheets, give compelling presentations. Wherever, 
whenever, www.hp.com/handheld 


THE NEW HP 620LX COLOR PALMTOP 

PC 

Extra-wide 256-color display 

Powered by 

Pocket PowerPoint® with SVGA PC-card* 


16MB memory 

QQjy 

Voice recorder with closed-case recording 

Microsoft® 

Month-at-a-Glance (exclusively from HP) 

Windows®CE 

E-mail & Internet access via Type II PC card modem* 


*SVGA PC-card and modem are optional. Microsoft, Windows and the Windows CE logo are 
either registered trademarks or trademarks of Microsoft Corporation in the United States and/or 
other countries. Screen is simulated. ©1998 Hewlett-Packard Company PPG489 
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Some people think the Pentium II is the fastest processor in the world. Not quite. 




rhe chip inside every new Power Macintosh* G3 is up to twice as fast? m Think different: 
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AN INCREASING NUMBER OF VEHICLES ARE 
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HAVING 

NICE 


G OFF-ROAD FU 


FUN ON 


CM 


Put the Catera’s powerful engine through its paces. Get an extra kick by touching the sport mode button. 
Bend the speed-sensitive steering to your will. Crank up the Bose sound system* and belt out a chorus of 
“Louie, Louie.’’ And do all of it while having four all-season premium tires firmly planted on pavement. 



1998 GM Corp.AII rights reserved. 



THE CADDY THAT ZIGS. 


STARTING AT $29,995 

TOTAL MSRP OF $ 30,635 
INCLUDES $ 640 DESTINATION CHARGE * 

*Tax, license and optional equipment extra. 
For the authorized Catera dealer nearest you, call 
I-800-333-4CAD or visit us at www.catera.com. 
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The Canon BJC-7004 Photo Color Bubble Jet™ printer. With 
our one-of-a-kind 7-Color Ink System. For color so rich and deep, it 
sets a new standard in photo-realistic color printing. 

With our unique Plain-Paper Optimized Printing7 for true 
photo-quality thats 100% water-resistant. On ordinary plain paper. 

And, with our exclusive 8-1/2" x 11" full-bleed Edge-to-Edge 
Printing? the BJC-7004 Photo is like having an affordable print shop 
right on your own desktop. For around $349. + 

To find out more, visit our Web site at www.ccsi.canon.com 
or contact us at 1-800-848-4123. And prepare to be overwhelmed. 
Even under water. See what we mean: 

Canon 


Output shown printed on Canon HR-101 Paper, sold separately. ‘Requires optional LetterPlus Letterhead Paper. Estimated street price. 
Dealer prices may vary. ©1998 Canon Computer Systems, Inc. Canon and BJC are registered trademarks and Bubble Jet, PhotoRealism, 
Plain-Paper Optimized Printing and “See What We Mean” are trademarks of Canon Inc. In Canada, contact us at 1-800-263-1121. 
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to sleep perchance to dream 

perchance td mess with reality 









fantasy is just another word 
for fearless there will always be 
a place in the world for rebels 

the key to creativity is yanking 
convention inside out 
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Wired's Selfish Genes 

That Yuk sensation ("Overcoming Yuk," Wired 6.01, 
page 44) isn't merely angst over a spilled latte. 

It's the feeling of your nose being slammed into 
an ethical barrier. And with good reason: eugenics 
carries an extremely high price tag. 

History shows that in humankind's lust for knowl¬ 
edge and power we throw caution to the wind. 
After Roe v. Wade, people came to expect the right 
to abortion on demand. Similarly, there will be no 
stopping genetic tampering once 
that has become the norm. Wired 
holds the mistaken belief that, 
given enough ticks on the tech- 
o-meter, we can solve all of life's 
problems.This tenet is a fallacy. 
Those who innovate bear the 
responsibility for their progress, 
and it is not sufficient, ethical, 
or reasonable to sweep every¬ 
thing under the rug of pure 
science. 

Technology might someday 
enable us to engineer parts of 
human beings - cells, tissues, 
organs, or even a complete organ¬ 
ism - for the purpose of harvest¬ 
ing transplant material. If there's 
money to be made, the black 
market will thrive. Once we learn 
to control aging and the most common illnesses, 
it may be possible to extend our life spans indefi¬ 
nitely, leading to overpopulation. Eugenics is both 
a blessing and a curse.Talk about the selfish gene 
- these sentiments epitomize Wired. Life is not 
a plaything in the Fetish section. 

Thomas Olsen 
thomasol@oz.net 


Sense and Sensibility 

I enjoy Wired's sense of self- 
importance, but I think it has lost 
its sense of irony. Let me get this 
straight. In "Overcoming Yuk," 
Oliver Morton says that screwing 
with billions of years of genetic 
code is no big deal. Steve G. 
Steinberg ("Schumpeter's Les¬ 
son," Wired 6.01, page 80) says 
that the Ethernet is still around 
because it is "ingrained in hun¬ 
dreds of millions of lines of code 
throughout the world." Isn't there 
a message there for geneticists? 

If it ain't broke, don't fix it. 

Jon Daniel 
jdaniel@mjdco.com 



Unbecoming Yuk 

Although I enjoyed reading "Overcoming Yuk," Oliver Morton has succumbed to the 
myth that Dolly is a clone. She's pretty dang close, but no cigar. In a true clone, the 
donor cell provides both nuclear and mitochondrial DNA. 

I have a very rare genotype. I also need a heart 
and lung transplant.The likelihood of finding a 
suitable donor is virtually nil. Would it be ethical 
for me to produce a pseudo-done or a true clone 
of myself so I could get the lifesaving spare parts? 

I could get the mitochondrial DNA by using an egg 
from my sister and hire a womb for the gestation 
process. 

But would it be ethical? I don't think so. Killing 
a copy or pseudo-copy of myself is distasteful, even 
though I will die without the new parts for which 
this would be the only practicable source. 

Karl W. Schweickardt Jr. 
karlsnake@aol.com 

Cate Riegner 
cate@mindshare.to 


Data Crunch 

I disagree with Randall Rothenberg's assertion that 
the Net's "precision accountability" will bring down 
Big Media's flagrant misuse of statistical research 
("Bye-Bye," Wired 6.01, page 72). On the contrary, 
the glut of data will rise in sharp disproportion to 
the number of individuals qualified to process, 
analyze, and put data to use.The measurements 
may become more precise with unprecedented 
sample sizes and extensive databases to cull. But 
this effort is useless, indeed dangerous, unless there 
are people around to crunch the numbers and 
interpret them correctly. 


Good Timing 

It is rare that I come across something in the media that so precisely 
picks my brain. But Jon Katz's "Technotragedies" [Wired 6.02, page 61) 
did just that. I read it this morning, after watching the beginning of 
President Clinton's latest media-covered nightmare. While I am not 
one of the president's greatest admirers, I am dismayed by the thought 
of what our national discourse will be in the coming months. I agree 
with Katz's assessment that coverage of events rarely touches on the 
issues that inform public policies and shape our lives. But, unfortu¬ 
nately, I think the solution will have to be sought on a personal level. 
Some of us will play solitaire, while others will live in 10-by-12-foot 
cabins in Montana. 

James E. Storbeck 
storbeck@moment.net 
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Africa Versus Wyoming 

In 19891 flew into Bujumbara, Burundi, with five Macs, a friend, and the goal of teaching 
desktop publishing for six months.Things didn't go exactly according to plan, though our 
students learned PageMaker and we published a couple issues of La Source - the only 
magazine in the region not affiliated with the gov¬ 
ernment. Africa has its own way of doing things. 

John Perry Barlow's "Africa Rising" (Wired 6.01, 
page 142) brought back all the excitement and 
frustration of those days. It reminded me of the 
optimism I once felt for Africa, of the vibrancy and 
the enthusiasm of people open to trying something 
new to better themselves, their families, and their 
country. 

My wife and I moved to Gillette, Wyoming, two 
years ago. In many ways the experience has been 
similar to my days as a foreigner working in Africa. 

Campbell County is wealthy from coal and oil rights. 

Citizens and government spend without saving. 

There are few new businesses. No diversification. 

All the eggs in one basket. 

If, however, I had to bet which economy will be 
stronger in five years, I'd take Kampala, Uganda, 
over Gillette, Wyoming, any day. 

Jeff Kiger 
kigers@vcn.com 


Optimistic Criticism? 

Louis Rossetto's introduction ("Some things never change," Wired 6.01, 
page 20) claims to hold a "critical optimism," but everything else he 
writes makes it clear that "critical" is to "optimism" what "tiny" is to 
"huge." I used to think of myself as an optimist, but perhaps I should 
reconsider if I don't necessarily swallow that "genetic engineering is 
conquering disease" (while antibiotics are moving perilously close 
to becoming in effective); "new energy technologies promise to save 
our environment" (which nuclear energy also "promised"); and 
"we've entered a period of peace" 

(which I would never say to the 
people of Israel, Chiapas, Congo, 
or Nepal with a straight face, 
much less a smile). 

Being critical is very important 
to being optimistic if you truly 
want to see what really is there. 

John Brugge 

jbrugge@msn.fullfeed.com 


Word Up 

The worldviews of cybervisionaries Danny Hillis ("The Big Picture," 
Wired 6.01, page 38) and George Gilder ("Happy Birthday Wired," page 
40) couldn't be more at odds metaphysically. For Hillis, in the begin¬ 
ning was Chance, and Chance became us, and we'll become, by Chance 
(for no reason whatsoever), something more than we can imagine. 
It's as if a typhoon swept through a junkyard and cranked out a Pen¬ 
tium chip. For Gilder, in the beginning was the Word, and our very life 
and creativity - expressed through technology or otherwise - is rooted 
in that irreducible, transcendent, and sacred Word.The future - and 
the past - is on the side of Gilder. Chance had no chance to do what 
Hillis deems it did. 

Douglas Groothuis 
douglasgro@aol.com 


Yesterday Today 

OK, new look, very nice. But Wired's 
February cover should have fea¬ 
tured Freeman Dyson instead of 
hyping Jim Cameron a month 
after everybody else did. 

I bet if you had asked Cameron 
(a fairly swift guy himself) who 
should have been on the cover, 
he'd have chosen Dyson. Big 
movies may be sexy, but a chance 
to talk about the future with one 
of the guys who helped create 
the present counts more in the 
long run. Being a content provider 
entails some degree of responsi¬ 
bility or you just become eye 
candy at best, graffiti at worst. 

Ed Manning 
etm@click3x.com 


Moving Pictures 

I have been stunned by the spectacular, introductory images in Wired .The photograph 
of two newlyweds crossing a Beirut street (Wired 5.11, page 22) was so profound it took 
me weeks to resolve my emotions. 

While at a Washington, DC, think-tank session with European and US leaders concern¬ 
ing conflicting privacy issues and the Internet, I was surprised by the American govern¬ 
ment's disregard for individual privacy and by how much the Europeans quoted Wired. 

I have not missed an issue since. 

Thank you for being brave and optimistic. 

Patrick Martin 
pmartin@fugen.com 
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Undo 

Just as the March issue was 
rolling off the press, a federal 
appeals court temporarily halted 
Lawrence Lessig's work as special 
master in the Microsoft antitrust 
case ("The Special Master," Wired 
6.03, page 99).The court plans 
to issue a final ruling on Lessig's 
status in late April. 
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It’s an open road and nowhere to be. It’s racing through warm June air, 


as thin and dry as a professor’s joke. It’s lots of room to hold lots of 



stuff (like say, your friends for example). It’s engine technology born of 


racetracks but sent away to private school. It’s never having to think, 


“Will it start?” It’s being the twelfth caller. It’s a million stars, just a 


moonroof away It’s a road, consider it handled. It’s the Acura Integra. 


The True Definition of Luxury. Yoursr ® ACURA 



WITH THE PRESS OF A BUTTON APLIO ENABLES ANY PHONE TO BE AN INTERNET PHONE 



WANT TO CALL FIFI IN FRANCE FOR FREE ON THE INTERNET? It’s easy. 
Dial as usual; after the customary, “Bonjour, ma petite choul,” push the button 
on your Aplio/Phone. Wait 45 seconds or so for the call to be switched to 
the Internet and voila! Bye bye long distance phone bills. No PC gear. No 
gateway. Just a phone line, any touch tone phone, an ISP account, and 
a pair of Aplio/Phones. To purchase your Aplio/Phone, or to get more 
information visit our Website at www.aplio.com, or call 888-0H-APLI0. 


NO PC REQUIRED! 


© 1998 Aplio, Inc. Aplio is a trademark owned by Aplio SA. Free long distance is defined as long distance calls for the price of a local call. 
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C m What happened. Brekke 


Pawn Sacrificed 

Microsoft beat a tactical retreat 
in the Internet Explorer anti¬ 
trust match: it agreed to obey 
Judge Thomas Penfield Jackson's 
order to unbundle IE from Win¬ 
dows 95 by allowing computer 
makers to remove the browser 
icon from the OS desktop. But in 
its next move, Microsoft folded 
its browser unit into its OS group, 
giving the teams - if not the 
technologies - a united front. 

Knight Pinned 

A federal appeals court ordered 
the Jackson-appointed legal fact¬ 
finder - Harvard law professor 
Larry Lessig - to stop work on 
the case pending an April hear¬ 
ing, at which Microsoft will argue 
that Lessig is biased and that 
Jackson should do the job himself. 

Millions Surfed 

The latest Net census guesses: 
International Data Corporation 
forecasted 63 percent annual 
growth in Asia's Net population 
through 2001. Japan's online citi¬ 
zenry expanded 54.6 percent in 
1997 and is expected to grow 67 
percent in '98 and 50 percent in 
'99 to more than 20 million. In the 
US the choice is yours - 25.3 mil¬ 
lion online accounts (Electronic 
Information Report) or 56 million 
adult users (IntelliQuest). 

United Networks 

The European Union's draft char¬ 
ter for global cooperation in 
cyberspace policy did not pro¬ 
pose a new regulatory body, 
but it did call for governments 
to communicate before making 
sweeping decisions about ecom- 
merce, copyright, encryption, 
and other key issues. 


Domain Game 

The Clinton-appointed task force 
led by Ira Magaziner released its 
Internet domain-name system 
proposal: form a nonprofit inter¬ 
national corporation to handle 
technical issues, allow market 
competition in both the adminis¬ 
tration and sale of domain names, 
and bring an end to US govern¬ 
ment involvement in running the 
Net.The response was mixed, and 
some critics asked why, if Wash¬ 
ington wants a smaller role in 
the domain-name system, it is 
playing such a large role in the 
current drama. 




Intel's 333-MHz chip is pushing the speed limit. 


Speed 

Thanks to improved chip-fab tech¬ 
nology, Intel unveiled a 333-MHz 
chip, codenamed Deschutes, 
and claimed it would release a 
450-MHz model by year's end. 
But, stealing Intel's thunder, DEC 
and IBM both pre-preannounced 
1-g/gflhertz chips: DEC'S Alpha 
21264 will come to market in 
two years; IBM didn't commit 
to a market date. Moore's Law 
is going the way of the 55-mph 
speed limit. 

Speed II 

Intel, Microsoft, Compaq, and 
a handful of big phone players 
announced that new digital 
subscriber line technology would 
make 1.5-Mbps downloads wide¬ 
ly available by Christmas.The 
Scrooge-ish reality: You won't 
be huddled around the monitor 
watching It's a Wonderful Life on 
streaming video - the DSL stan¬ 
dards battle is far from over, and 
the bandwidth limits of conven¬ 
tional phone wires have yet to 
be overcome. 


Small Blue 

Compaq agreed to buy vener¬ 
able Digital Equipment Cor¬ 
poration for US$9.6 billion, 
a deal that could make it the 
Number Two computer maker 
(after IBM). If regulators approve, 
the PC giant will gain solid tech¬ 
nology and a service army that 
will give it clout in the corporate 
marketplace. 

Set-Top Duel 
Cable giant TCI picked Sun 
Microsystems'Java and Micro¬ 
soft's Windows CE to run on 

its next-generation set-top 
boxes. The blat of corporate 
announcements drowned out 
a more subtle melody: the set¬ 
top market remains wide open, 
and smaller OS players such as 
PowerTV have made inroads. 


Smart Deals 

Lycos paid $58 million for the 

hip Web community Tripod.The 
play: the ISP assimilates the 
941,000-member service's traffic. 
... CNET's content deal with 
Bloomberg involved no money 
and lots of moxie.The play: 
Bloomberg will provide news 
for CNET channels; the compa¬ 
nies will partner on specialized 
stock indices. 


Chutes and Ladders 

Notable earnings: Microsoft 

fiscal second-quarter net up 52 
percent over the previous year 
(revenue $3.59 billion, net $1.13 
billion)... Compaq net up 37 
percent for the fourth quarter 
(sales $7.3 billion, net $667 mil¬ 
lion) ... IBM fourth-quarter net 
up 5 percent (sales $23.7 billion, 
net $2.1 billion)... Netscape's 
not-so-notable fourth-quarter 
net fell 110 percent (sales $534 
million, loss $88 million). 


@© 

You can read Wired News daily at 

www.wired.com 

Unabargain 

Prosecutors cut a deal with the 
Unabombenan unconditional 
life sentence in exchange for 
a guilty plea for killing three 
and wounding 29 in a 17-year 
string of parcel bombings. As the 
case concluded,Ted Kaczynski 
described his deadly avocation 
as "skilled crafts." End of story? 
Word is that the antitech essay¬ 
ist is writing a new treatise. 



Domain master Ira Magaziner. 


Code Gambit 

Netscape, its dominance in the 
browser market all but evapo¬ 
rated, released its Communica¬ 
tor source code to the world. By 
giving developers the ability to 
tweak its code, Netscape hopes 
that valuable features will be 
created and its products will 
remain competitive.The gamble 
attracted significant praise and 
several rumored suitors, including 
Sun Microsystems and Oracle. 
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New E u p ora Pro CommCenter 4 .0 
Combine email, voicemail, and fax so you don’t 


HAVE TO SEARCH FOR IMPORTANT MESSAGES. 


Security and virus protection. IMAP and LDAP support. And 
powerful filters like auto-sorting and reply.you'll also have the 
ability to manage mailing lists and multiple bmaii accounts. All 
for an estimated street price of $59, with a 
$20 mail-in rebate for Eudora Pro Email - • 

users. You'll find details inside the box. So p 

log on to our Web site for more information i||E> 


about Eudora Pro CommCenter and a free 
30-day trial of Eudora Pro Email 4.0. 


Qualcoaaaa 


Communication® Work 

www.eudora.com/pubs/wiredl 

1-8Q0-2EUD0RA x29735 


With 18 million users worldwide, Eudojia® has always been a 
leader in communications technology. So tie innovation of Eudora 
Pro CommCenter 4.0 should come as no surprise. It stands alone 


in offering a software package that brings 
together right on your computer. All in ai 
friendly interface that maximizes flexibil 


I your communications 
easy-to-insta!I, user- 


Of course, Eudora Pro CommCenter incorfiorates Eudora Pro Email 


4.0. It offers the most advanced mail took 
HTML viewing and composing. Enhances 
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i the market, such as 
/indow management. 

P( lompufing WORLdE 












Will Toil for Bill 

VCs scoffed when Sabeer Bhatia pitched his idea for free Web- 
based email in 1995. Now the 29-year-old upstart has the last 
laugh: after signing up 11 million Hotmail accounts and selling 
the company to Microsoft for an estimated US$400 million earlier 
this year, people actually listen when he declares,"My goal is to 
go after AOL on the Web."Though selling out to Bill often amounts 
to the ultimate exit strategy, Bhatia claims,"HI be reporting to 
Redmond for a while. It's going to be a year of explosive growth." 


New Labour Lackey 

The "Esther Dyson of the UK" mantle goes to Geoff Mulgan, founder of 
the think tank Demos. His tomes - such as the recent Connexity - have 
become required reading inside Prime Minister Tony Blair's Labour Party. 
But while Dyson has kibitzed inside Al Gore's kitchen cabinet, the 36-year- 
old Mulgan has gone her one better: he was hired to join the crowd at 
10 Downing Street as a member of the PM's policy unit."We've left Hong 
Kong and left behind an empire, and we're moving closer to Europe," 
predicts Mulgan, who advises Blair on government modernization."There's 
an interest in a clear break with the past." 


Well Traveled 

Sometimes the Web takes careers for a ride.Take Maria Wilhelm, 
whose 20-month tenure as president of the venerable online com¬ 
munity The Well should qualify her for a gold watch. When Wilhelm 
officially wished the service goodbye on January 15, she embarked 
on a full-time career at Digital Strategies, a media consulting firm 
founded two years ago with partners Jim Kinsella and Bob McNeal. 
Insiders report that Wilhelm's attempt to buy The Well from current 
owner Bruce Katz was stymied by disagreements over a valuation 
of the company. As for its acquisition,"! think The Well will be sold," 
Wilhelm opines,"and this will be a good thing for the community." 


Doesn't Do Windows 

There are writers, and there are masochists. And then there's hard¬ 
working SF author David Brin, who will publish both The Trans¬ 
parent Society and Heaven's Reach this spring. He's also been hired 
to pen The Secret Foundation, a new installment in the late Isaac 
Asimov's saga, and later this year he'll launch an initiative aimed 
at "encouraging science fiction literacy among teen readers." Is he 
just trying to forget Kevin Costner's version of The Postman ? Brin 
demurs, crediting his own hyperactivity to a "wonderful civilization 
willing to overpay me to write arm-wavings about the future." 


MacPhoto 

In a former life, Bill Atkinson designed the Macintosh's point-and- 
click user interface and wrote the code for QuickDraw, MacPaint, 
and HyperCard. Now, as the owner of Bill Atkinson Photography 
(www.natureimages.com/), he uses digital techniques to process 
earthy snapshots and sell them on the Web for $200 to $1,800 a 
pop."Nature photography supplies a right-brain spiritual nourish¬ 
ment that balances the left-brain science of color management," 
he says, proving that some Apple folks really do think different. 
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DVX800Q MULTIMEDIA HOME THEATER 

Experience DVD movies, DVD-ROM gaming, even the 
Internet with intense sound and graphics. P YK6 0 00 
manages and enhances your entire home theater set-up. Video 
line doubler, 3-D graphics accelerator and audio technology 

Dolby Digital is a trademark of Dolby Laboratories Licensing Corp. 
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by Marantz® (including Dolby Digital™). All integrated with 
powerful multimedia PC functionality. It’s entertainment to 
the extreme. Available at select dealers. For more info on 
Philips Extreme Home Entertainment call 1-888-486-6272 
or visit us at www.mmftomet he ater .com 


©1997 Philips Electronics North America Corp. 


i PHILIPS 

Irik mh timgs beflW 


























■*».. 






ft 


V ellular-phone batteries are the 
Achilles' heel of any road warrior. 
Former Los Alamos National Labo¬ 
ratory scientist Robert Hockaday 
(left) recently received US$1 mil¬ 
lion from Manhattan Scientifics 
to continue his development of 
tiny fuel cells that would replace 
batteries and give phones 100 
hours of talk time. 

Hockaday's Micro Fuel Cells 
create energy by splitting hydro¬ 
gen atoms (extracted from 

Not Required 

methanol) into protons and elec¬ 
trons, which are used to generate 
electricity. Priced around $100, 
the fuel cells would be costlier 
than nicad batteries but pack far 
more energy per pound."The 
portable telecom market is hungry 
for products that will extend the 
mobility of its systems," says Bob 
Rose, executive director of Fuel 
Cells 2000, a nonprofit advocacy 
group."Though several companies 
are pursuing this market, you have 
to take the Los Alamos group very 
seriously because of its pedigree 
and long history with fuel-cell 
research."- David Pescovitz 
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Babbage Writer 


he Difference Engine, an enormous 
mechanical calculator designed by 
Charles Babbage in the 1820s, is 
getting its first peripheral: an ela¬ 
borate mechanical printer, also from 
a Babbage blueprint. With roughly 
US$1.2 million in funding from 
Microsoft bigwig Nathan Myhrvold, 
the same London Science Museum 
engineers who, in 1991, painstakingly 
constructed the inventor's never- 
completed calculating engine will 
build the compatible printer (along 
with a replica of the engine and the 
printer for Myhrvold's house). Once 
assembled, it will output in two, three, 
or four columns with adjustable mar¬ 
gins and a choice of two fonts. 

Babbage, who conceived the hand- 
cranked calculator in order to produce 
error-free mathematical tables, wor¬ 
ried that mistakes would be made by 
humans transcribing the results from 
its 31 metal output wheels. Hence the 
need for a mechanical printer. Unfor¬ 
tunately, Babbage left no plans for a 
modem. - Tom Standage 
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Cold fusion 

Y2K crisis 

Encarta 

Trisodium 

phosphate 

Newton OCR jokes 

Java browser 

Faster bandwidth 

Budweiser 

chameleons 

Twist 

"Small is beautiful." 
Homebrew absinthe 


Alkane activation 
Euro-currency crisis 
Entarteur 
Bacteriocins 

babelfish.altavista jokes 
Opera browser 
Smaller Web sites 
Taco Bell Chihuahua 


"Size does matter." 


Homegrown 
opium poppies 


Minx 


A Trip Down Memory Lane 



ngineers at IBM have packed 
11.6 billion bits of data into every 
square inch of hard disk, meaning 
that 1,450 copies of The Odyssey 
can be stored in the space of 
a thumbnail. As capacity has 
increased, the cost of storage has 
plummeted, falling nearly 400- 
fold in little more than a decade. 
The elegance of increasing capac¬ 
ity and decreasing cost is more 
than a story of magnetic-media 
manipulation and market forces. 
This tale of denser, cheaper disks 
is but a chapter in the ongoing 
saga of making more data avail¬ 
able more widely, a station on the 
way from the Lascaux cave to the 
networked universe. - Dan Brekke 
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ny day now. Senator Orrin Hatch (R-Utah) will 
release Whispers of My Heart - his third album. 
The archconservative chair of the Senate Judiciary 
Committee has already released two CDs of 
original tunes that shill his right-leaning politics. 
Penned with composer Janice Kapp Perry, My God 
Is Love belts out inspirational tunes. Freedom's 
Light thrums patriotic songs, and the "Many 
Different Roads" single pays tribute to Mother 
Teresa and Princess Diana. (Elton John, beware.) 

Though My God Is Love had sold 7,000 copies 
at press time. Hatch has had trouble scoring 
distribution. So he did what any media-savvy, 
direct-marketing songster-at-the-end-of-the- 
century would do: he appeared on the Home 
Shopping Network late last year to hawk his 
wares. Charlie Clendenin, sales manager for 
distribution giant BMG Entertainment, offered 
some words of encouragement for the struggling 
songster. "Some record companies are huge in 
the religious business," he says."Sounds as if 
Hatch hasn't explored all the possibilities." 

- Colin Berry 
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Tell David Hansen he has his head in the stars 
and he won't take offense. You see, David's 
an astronomy buff, and even his choice of 
car was influenced by celestial bodies. David 
drives a turbocharged, 210-horsepower* 
Eclipse Spyder GS-T, which aligns perfectly 
with his interest in cosmic 
phenomena. 


Okay, so the hat's history. No problem. Just hold 
a button for ten seconds and you have shade. 
High-quality, power-operated, fully-lined, cloth- 
covered shade. Now hit the accelerator and watch all 
the other cars disappear in the glass rear window. 


Place hat on head. Press accelerator. 

Buy new hat. 


We take fun seriously. Which means the Eclipse Spyder 
has some serious engineering. Starting with a reinforced 
chassis and a suspension that's engineered specifically 
for this convertible. You see, the only thing we want 
rocking and rolling in our car is the stereo. For more 
details on the Eclipse Spyder, call 1-800-55MITSU. Or 
cruise by our web site at www.mitsucars.com 


Pick the apex of a nice, 
challenging corner. Now point 
and shoot. With the Eclipse Spyder's 
4-wheel independent multi-link suspension 
and speed-sensitive power steering, you'll hit 
the target every time. 


Eclipse Spyder GS starts at $21,430. Eclipse Spyder GS-T shown MSRP 
$26,660 plus $420 destination/handling (Alaska $540). Excludes tax, title, license, 
registration fee, dealer options and charges. Prices and vehicle availability may 
vary. Actual prices set by dealers. *205 hp with automatic transmission. 













he dirigible was once seen as the 
future of transportation. Post-HiTi- 
denburg, the aircraft were reborn 
as mobile billboards. Now the blimp 
has been reborn again, courtesy of 
a German cargo company. Cargo- 
Lifter's helium airships can haul up 
to 160 tons - around the weight of 
a Boeing 747 - for a fraction of the 
cost of air freight and 10 times 
faster than the land and sea alterna¬ 
tives. When its prototype launches 
this summer, CargoLifter aims to fly 
off with a share of the US$9 billion- 
a-year market in oversize cargo. 

The scheme may sound a bit light¬ 
headed, but consider the following: 




















of Disbelief 


With a center span of 6,529 feet assemble the 200,000-ton mas 
- a full third of a mile longer terpiece, never interrupting 
than its closest competitor - it the daily traffic of 1,400 ships 
stretches majestically from the through the Akashi Strait 
mainland to the island of Awaji. below. 


way: when the Great Hanshin 
earthquake devastated Kobe 
in January 1995, the unfinished 
Akashi bridge merely shifted 
43 inches. - Catharine Lo 












































































































New Used 

1. In the Realm of the Senses Koyaanisqatsi 

2 . Better off Dead Ginger Ale Afternoon 

3. A Clockwork Orange Dead Alive 

4. Blade Runner (director's cut) Tapeheads 

5. Clerks The Andromeda Strain 


6. 

Beyond the Valley of the Dolls 

Henry: Portrait of a Serial Killer 

7. 

The Manchurian Candidate 

Missing 

8. 

Poison Ivy II: Lily 

Blood Simple 

9. 

Pink Flamingos 

Ran 

10. 

Brazil 

Mischief 


Most popular titles sold at Reel.com in 1997. Source: www.reel.com/. 
Submitted by Steve Rhodes. - Gareth Branwyn 


Hollywood Robotics 

Jim Henson's Creature Shop, a London-based spe¬ 
cial effects house, built not one, but two robots 
for Lost in Space , New Line Cinema's US$70 million 
remake of the '60s television series. Big Blue, as the 
first robot was called on the set, is a 9-foot, 1.5-ton 
hulking menace. The second machine stands just 
under 5 feet, weighs a ton, and - in a salute to the 
TV original - sports a rotating saucer on its head. 

- Paula Parisi 
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Busy Signaling 

Rapid hand movements 
indicating that what the 
person on the phone is 
saying is more important 
than whatever coworkers 
are trying to distract 
you with. 


Churning 

The constant moving, 
reorganizing, and purging 
of office documents to 
keep the critical informa¬ 
tion from being swallowed 
up by less important 
material. 


Coin-Operated Employee 

An employee brought in 
for a particular project or 
set time period. 

Leveraged Flyout 

When a consultant gets 
a client to pay for a trip 
so that he or she can visit 
another pet project that's 
not as well funded. 


Metoobies 

Participants in online 
conferences and chats 
who seem incapable of 
posting anything other 
than "Me too!""Ditto," 
"What she said,"et cetera. 


Scribe Tribes 

Netizens who publish their 
journals, diaries, and daily 
ramblings on the Web and 
organize them into journal 
webrings and link lists. 

Tip o'the crash helmet to: 

Matthew Anderson, Jim Leftwich, 
and Scott Smith. 

- Gareth Branwyn (jargon@wired.com) 
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Care to see 



Dishes 
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that again? 

Considering how 
time-consuming 
cross-media publishing 
can be, you may not 
believe the speed of 
Adobe PageMaker® 6.5 
Software. Fast, easy, 
intuitive. From paper to 
HTML. To Acrobat PDF. 

To CD. It runs across 
media like a puppy 
across a playground. 
End result,you fetch 
more results, 
contracts, profits. 

So go ahead. Blow 
your dog whistle 
and call us today at 
1 -800-422-3623 or 

www.adobe.com. 

h T 

Adobe 

© 1998 Adobe Systems Incorporated. All 
rights reserved. Adobe, the Adobe logo, Adobe 
PageMaker and Adobe Acrobat are registered 
trademarks of Adobe Systems Incorporated. 






















CLEAN UP 
TECHNO¬ 
POLLUTION 


It’s everywhere you turn. Technology that’s messy. Complicated. In the way. But the answer isn’t to 
get rid of it. Just to make it work better for us. Which is why we’ve always focused on a simpler 
approach: Open network computing. When you do that, you come up with ideas like our Java™ tech¬ 
nologies. Helping remove the glitches and impediments. Making computing more compatible, more 
flexible, more doable. The environment’s feeling cleaner already. THE NETWORK IS THE COMPUTER!” 

©1997 Sun Microsystems, Inc. All rights reserved. Sun, Sun Microsystems, the Sun Logo, Java and The Network Is The Computer are trademarks or registered trademarks of Sun Microsystems, Inc. in the U.S. and other countries, www.sun.com 
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Ink 

For 14 years, the Gocco Printer has kept 
a low profile in the US. Nevertheless, 
this silkscreen machine, made by the 
Japanese company Riso, is a potent 
weapon in the DIY revolution, letting 
anyone silkscreen professional-look¬ 
ing print jobs on cards, stationary, and 
clothing. The gadget produces a flash 
to etch a photocopied image onto a 
silkscreen master, which can be used 
hundreds of times. Finally, you can 
afford Chanel - or at least the T-shirt. 
Print Gocco Kit: US$90. Riso distribu¬ 
tor Lynda Miller: +1 (805) 373 6643, 
fax +1 (805)379 8753. 

Clairvoyant 

Beepers can be an unsightly addition 
to your waistline. The new wristwatch 
pager from Motorola and Timex, how¬ 
ever, camouflages itself as an ordi¬ 
nary timepiece. The watch receives 
text messages of up to 105 characters 
either by email or through an opera¬ 
tor, and service provider SkyTel offers 
cellular coverage nationwide. The 
boss can still beep you, but you look 
more like a spy than a peon. Beep- 
wear: US$129. MTX Paging Products: 
+1 (860) 945 4000. 

Transition 

Skateboarding has lost touch with its 
surfing roots: short boards and street 
tricks deny riders the pleasure of soul¬ 
ful turns and fast, stable runs. Gravity's 
long board, in contrast, has tires fat 
enough for high speeds on gritty 
roads and cutouts for wheel clearance 
on wide turns. A digital readout on 
the nose indicates the current speed 
- riders have reached 57 mph bombing 
down hills - as well as the maximum 
speed and the distance of the trek. 
Flyper-Carve: US$199.99. Gravity Board¬ 
ing Company: +1 (619) 259 1344, 
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Spark 

Colibri, a name once revered only by 
cigar chompers, has started producing 
high tech lighters for extreme-weather 
sports and camping. Suppose you just 
climbed Mount Olympus and want 
to celebrate with a good smoke. But 
what with the wind, low temperature, 
and high altitude, your old Bic keeps 
crapping out. With the Xtreme, you 
can adjust the air-fuel ratio for the 
altitude - from sea level to 10,000 
feet. And if the flame falters, the elec¬ 
tronic ignition system kicks in. With all 
its features, this is the confirmed pin¬ 
nacle of Promethean technology. 
Xtreme: US$100. Colibri: (800) 556 
7354,+1 (401)943 2100. 

Grind 

Tired of waiters busting in on dinner 
just to wave a wooden pepper shaker 
over your plate? Tell them you brought 
your own.This limited-edition personal 
pepper mill, dubbed Le Clou, fits in 
your pocket and is ready at a moment's 
notice. It stands just 2 inches high and 
is made from a strong grade of silver. 
The inventor, German artisan Gerhard 
Decker, wanted to offer discriminating 
diners an alternative to the standard 
restaurant fare. But beware - many of 
the world's purveyors of haute cuisine 
may stick you with a pepper corkage 
fee. Le Clou: DM1,084 (US$598). G. E. 
Decker:+49 7277 336. 

Windup 

Swatch is best known for its playful 
timepieces, but its Smart Car - a joint 
venture with Mercedes Benz - is no 
toy. The automobile seats two, zooms 
up to 80 mph, and gets more than 
60 miles to the gallon. And just like 
Swatch watches, the car's metal color 
panels can be changed to match your 
mood, or your suit. For now, cruising 
is limited to European thoroughfares. 
This is partly because of the vehicle's 
supercompact size - it's only 8 feet 
long. Parking, in other words, is just 
dreamy. Smart Car: US$9,400 to 
$11,600. MC Micro Compact Car: on 
the Web at www.swatch.com/swatch 
/swcar.htm. 
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Microsoft 


“This is the kind of game that can 
wreck a marriage.... Best Overall 


Game of 1997”—Gamezilla 1.3.98 


“If you love the smell of burning 
arrows in the morning...Age of 
Empires is just what the general 
ordered.”—Newsweek 11.10.97 



mions 


Age of Stone 


Age of Iron 


“It’s a game of nailbiting intensity and 
nonstop strategy.”—OGR.COM 12.97 


INTERNET GAMING 

-Z □ N £ - 

! 

play it on zone.com 


www.microsoft.com/games/empires 


Came developed by Ensemble Studios Corp. for Microsoft Corporation. 
U 1998 Microsoft Corporation. All righjts reserved. Microsoft and Age of 
Empires are registered trademarks or trademarks of Microsoft Corporation 
in the United States and/or other countries. Other products and company 
names mentioned herein may be the trademarks of their respective owners. 


“Utterly brilliant.”— PC Zone 9.97 


“This game is great. I can heartily 
recommend it to both turn-based 
and real-time strategy gamers...” 
— Computer Gaming World 1.98 


“ fc it ★ ★ 

— CNET Gamecenter 10.28.97 


“One of the best of the year in any 
genre.” —The Atlanta Journal 
Constitution 11.9.97 


# # ★ # ★ _ a masterpiece.” 
Computer Games Strategy Plus 11.97 


“One of the year’s best games comes 
from Microsoft.” —Jeff Green, 

San Francisco Chronicle 11.1.97 


“...nothing is more frightening than 
a row of seven War Elephants...” 

— CNET Gamecenter 10.28.97 


“The new king of real-time strategy 
games.” —PC Gaming.com 11.97 






It’s a game of good-natured one-upmanship that has 
repeated itself since the first Saturn roiled off the line some 
seven years ago. One that is won by microns and microscopic 
stress fractures. And one that is played by folks like design 

engineer Byron Johnson and test engineer Will Bothe. 

Byron’s job is to make our cars last. Will’s job is to tear them 
apart. (It’s as close to a rivalry as you’re likely to find around here.) 

Which is to say, they don’t go at it like Democrats and 
Republicans. But they still manage, in the most Saturn of 
ways, to get in their digs. Say a part Byron designed doesn’t 
pass Will’s tests. Then let the taunting voice mails begin. 
And if it does? Then the reverse holds true. Now, this sort of 
competition isn’t limited to Byron and Will; it’s repeated by 
each of the 500 engineers who work here. Each giving a mock 
insult here, a good-natured jab there. Ultimately ending in 
some really great cars waiting at your friendly Saturn retailer. 






A Different Kind of Company. A Different Kind of Car. 

The 1998 Saturn SC2 comes with an M.S.R.P. of $15,295, including AC, retailer prep and transportation. Of course, options, tax and license are extra. 
We’d be happy to provide more information at 1-800-522-5000, or visit us on the Internet at www.saturn.com. 01998 Saturn Corporation. 

rj 
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Flash 

During an emergency, you can always 
strike a match for a few moments of 
light. But you're apt to burn yourself 
and be left in the dark. BayGen's new 
windup flashlight runs for three and 
a half minutes on 60 cranks of its han¬ 
dle. A follow-up to the company's 
battery-free radio, the torch runs even 
longer on successive cranks and can 
power small appliances - such as a 
Walkman or Apple emate - with its 
3-volt output jack. Freeplay Self-Pow¬ 
ered Lantern: US$70. BayGen Power 
Group: +1 (914) 258 5660, on the Web 
at www.baygen.com/. 

Wizard 

Conceived by the brilliant, chain-smok¬ 
ing, Roland Barthes-quoting Italian 
designer Roberto Pezzetta,the Oz 
refrigerator redefines the everyday 
icebox. Just over four and a half feet 
tall, the Oz has bright orange perfo¬ 
rated metal shelves and its door rolls 
on a soft rubber ball. More practical 
features include an efficient motor, 
a generous freezer, and CFC-free refrig¬ 
erant fluid. According to its creators, 
this is no mere exercise in design - 
it's "a bivalve shell, offering the food 
it contains without reserve, without 
secrets." Oz: Skrl 6,000 (US$2,000). 
Electrolux Zanussi: on the Web at 
www.electrolux.se/. 

Slobproof 

French fries fuel many an all-nighter, 
but they don't do your trackball any 
favors. Oil, dust, and goo build up on 
the pointer's wheels and slow your 
work down. Logitech's TrackMan Mar¬ 
ble FX, however, is sure to become the 
standard of discriminating slobs. In 
place of an internal wheel, the Track- 
Man uses an optical sensor, a laserlike 
beam that illuminates the marbleized 
pattern on the ball and detects the 
slightest motion. Plus, the shape fits 
snugly between your digits, putting 
the opposable thumb to its best advan¬ 
tage. TrackMan Marble FX: US$99.95. 
Logitech:+1 (510) 795 8500. 

Thanks to Eileen Noonkester, Adam 
Powelland Jennifer Sullivan. 
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Ph: Hans GISSINGER 


S/el Automatic Chronograph 













You’re looking to stash some cash, fast. 


The tax-deferred kind. So you’re shopping for a retirement 
account. IRA, Roth IRA, 401k, whatever. 

You’ll probably pick a stock fund. So narrow the field: pick a fund 
that’s run by stock-picking fanatics. 

People who pick stocks one company at a time. Who don’t bet 
your money on trends or market indicators. And know there are 
great companies to invest in, no matter what the market’s doing. 
Finding those opportunities for your money is what gets them up 
every morning. 

Think you’ll find those fanatics by April 15? 

Flow fast can you call Janus? 


1 - 800 - 445-2258 


Call for a prospectus containing more complete information, including expenses. Please read it carefully 
before you invest or send money. Or visit our Web site at www.Janus.com. 

Janus Distributors, Inc. Member NASD. WIRE 479 



JANUS 


Get there. 





IMAGE: JASON BELL 



WorldGate Communications CEO Hal Krisbergh 

takes a down-and-dirty approach to 


Data 


MEDIA 


Internet TV. 


A s the cyberelite woo the cable industry with high tech 
gadgetry, Hal Krisbergh just shakes his head."ln a fight 
between a great white and a bobcat/' he muses,"the bob¬ 
cat's going to win if the fight is on land." Krisbergh, head 
of WorldGate Communications, says that such a fight is on 
in cable, where the PC guys are fish out of water. 

WorldGate is one of the few companies planning to jam 
data into the vertical blanking interval of television signals 
and let interactivity - sans the bells and whistles - take its 
course. Although the vertical blanking interval has been 
around as long as TV itself, no one has figured out what to 
do with it. Email and the Web, Krisbergh says, have changed 
that. He believes most customers will pay US$4.95 a month 


for email. Net access, and shopping and don't want a 
complicated PC-like TV apparatus. 

So far, however, Krisbergh's confidence might be pre¬ 
mature. True, he's snagged deals with 30 cable operators 
for Channel HyperLinking (which inserts Web links within 
TV ads) and won firm deployments and trials with several 
other companies. But the industry is still ga-ga over 
the big-league cybernauts. Many are betting on TCI, the 
biggest US cable provider, which cut deals with Microsoft 
and Sun for millions of high tech converter boxes. 

Krisbergh remains defiant."What does Gates know 
about television?" he asks."This bobcat's going to win." 
Maybe if the fight stays on land. - Michael Grebb 
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NTV founder Vladimir Gusinsky: 
plotting to deliver Russia into the 
digital 21st century. 


Digital GlSSUOSt 

R ussia needs me/' pronounced Vladimir Gusin¬ 
sky with characteristic immodesty recently. 
“My contribution to the new society is vital for its 
survival." An exaggerated claim, perhaps, but at 
46, with a personal fortune said to be approach¬ 
ing US$1 billion, Gusinsky has enjoyed a meteoric 
rise. Barely a decade has passed since he was a 
struggling play director - now he's not only one 
of Boris Yeltsin's tennis partners, but the mogul 
atop Russia's first and biggest media empire. Be it 
news,TV, satellite, or the Internet, Gusinsky is 
determined to deliver Russia into the 21st century. 

During the budding of glasnost in the mid- 
'80s, Gusinsky tried to break into big-time theater. 
At one low point, he drove a cab to make ends 
meet. When the empire's days ran out, Gusinsky 
merged into the capitalist vanguard. In 1989 he 
founded Most, one of Russia's first commercial 
banks. After winning government business and 
opening dozens of new branches, Gusinsky was 
flush. But, as he said recently, he “never intended 
to become just a banker." 

So in 1993 he returned to his entertainment 


roots, launching Russia's first privately owned TV 
network, Nezavisimoye Televidenie, or NTV. In short 
order, Gusinsky's conglomerate grew tentacles. 
Now, he also owns a radio station, magazines, and 
newspapers, as well as a publishing house. Leap¬ 
frogging a crumbling telecommunications infra¬ 
structure, in November he will bring his first 
satellite online, delivering television and data 
services to the country's 10 time zones. And NTV- 
Plus plans to provide Net access to Russians in 
the coming years. 

For all its economic "independence," NTV's 
relations with the state have at times turned 
incestuous. During Yeltsin's 1996 re-election cam¬ 
paign, NTV boosted the politician.The network's 
director even planned Yeltsin's campaign strategy. 
But by latel 994, Gusinsky had grown too big 
for certain folks - an armed presidential guard 
stormed Most headquarters, seizing files. Gusinsky 
fled to London.Today he continues to live abroad, 
occasionally returning to his stately dacha out¬ 
side Moscow with an entourage that's burly even 
by Russian standards.- Andrew Meier 


Importing a U3f S181 

W ith digital heroine Lara Croft pushing sales of Tomb Raider videogames past 
US$3 million, you'd think there'd be room for another virtual babe to pull in 
a big audience. So hopes HoriPro, the Japanese talent agency for the ultra-lifelike 
virtual star Kyoko Date. Kyoto's bubble-gum personality and songs were designed 
to appeal to Japanese teens. While her CDs have sold, she hasn't translated into an 
iibersuccess. So HoriPro set her up with a day job: spokesmodel for Oz Interactive, 
a San Francisco firm that creates virtual worlds for PCs. 

Oz, a company with roots in dance music, plans to put a Euro-style spin on Kyoko, 
toughening her up for new audiences. So far, Kyoko earns her milk money as a 
model for Oz's 3-D streaming Web software (www.oz.com/). Longer term, the com¬ 
pany hopes to develop her into an entertainment icon, perhaps featuring her in 
concerts or ads. This may involve computer surgery to modify her looks. Says Oz 
spokesperson Daddi Gudbergsson: "Should the German Kyoko Date look the same 
as the Japanese? Is the American version going to be a little taller, a little thinner, 
maybe have bigger breasts? These are the exciting opportunities of working with 
a virtual star." - Richard Kadrey 



Sim Disney 



Call it an amusement park in a box. Opening 
this summer in Orlando, Florida, Disney- 
Quest is a high tech indoor entertainment 
center akin to GameWorks - but with a 
Disney spin, of course. A pinball game 
transforms players into human balls who 
control motion with their bodies, while 
CyberSpace Mountain lets visitors create 
rides on a PC and then take them for a spin 
on a motion simulator. The attractions in 
Orlando - and at the 20 to 30 sites to open 
worldwide - will be refreshed every year. 
After all, the ultimate Disney quest is to 
make you come back. - Dan Howland 
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MEDIA RANTS 


Kaczynski’s Logic CD 

The Unabomber emerged from the woods a madman, but he 
also has become a mad prophet. By Jon Katz 


T he Unabomber emerged from the heartland 
woods like a prophet from hell, reminding us 
once more that technology is not just a word - it 
invokes a moral drama we can’t afford to avoid. 
There lingers in Kaczynski’s confrontation with 
the justice system an unsettling feeling: the most 
deranged player in the Unadrama is the one who 
sees the real issues. 

More than a personification of evil, the Una¬ 
bomber is the inevitable by-product of an era in 
which technological change has occurred so 
rapidly that it’s generated enormous fear, confu¬ 
sion, and misinformation. The Luddites, whose 
ideology has infected so much 
of journalism, politics, and 
academe, who’ve railed about 
the dangers of new information 
technologies, have plenty of 
soul-searching to do when some 
nightmare creature like the 
Unabomber emerges. 

Even still, as we’re increas¬ 
ingly swept up by the digital 
age, many wonder: Is so much 
change good or bad? Are we 
putting ourselves at risk? Is our 
privacy being invaded, our cul¬ 
ture demeaned? Are our chil¬ 
dren in danger? Is technology autonomous and 
out of control? 

As political scientist Langdon Winner wrote in 
his brilliant 1977 book Autonomous Technology: 
Technics- Out-of-Control as a Theme in Political 
Thought , what’s odd about the situation we now 
face is that one observer after another “discovers” 
technology and then announces it as something 
new. In our society, these announcements are 
often made by self-anointed moral and intellectual 
guardians who invariably find anything new 
alarming. 

But Winner reminds us that there is nothing 
new about this process or the anxiety it provokes. 
Unthinking journalists, academics, and politicians 
who obsess about digital pornography, social iso¬ 
lation, and violence echo themes that date back to 
medieval times. 


Serious questions 
raised during the 
Unadrama have yet 
to be answered: 
How thoroughly do 
we know our own 
technology? 

Who controls it? 

Is it a neutral tool 
to human ends? 


In the digital age, we face countless questions 
about the implications of scientific breakthroughs, 
new findings, new machinery, information sys¬ 
tems, and technology in our lives. But where can 
we go for intelligent, balanced, useful, and open 
discussions about technological advances and 
their consequences? Almost nowhere in modern 
media or politics. 

Is it really so astonishing, then, that eventually 
a twisted man would kill or maim to stop the very 
technologies that - we are constantly warned - 
spread violence and degradation, stupefy our chil¬ 
dren, and destroy learning and culture? 

“Many people understand something of what 
technological progress is doing to us yet take a 
passive attitude toward it because they think it is 
inevitable,” the Unabomber wrote in his manifesto. 
“But we don’t think it is inevitable. We think it 
can be stopped.” With such arguments, this 
demented yet lucid individual confounded judges, 
prosecutors, psychiatrists, lawyers, journalists, 
and the US Justice Department, battling them 
to a near standstill from his cabin and, later, his 
jail cell. 

Winner poses three questions central to any 
discussion of technology and modern life: How 
thoroughly do people know their own technology? 
To what extent do human beings control technol¬ 
ogy? Is technology a neutral tool to human ends? 

During the Unadrama, these questions have 
not been seriously or thoughtfully addressed by 
major newspapers, newsmagazines, or television 
networks in any sustained way. 

The Unabomber raised every one of Winner’s 
questions - in the lethal actions he took, in the 
manifesto he manipulated two major American 
newspapers into publishing, and even in the way 
he exerted his will over the trial. 

Despite the close of the Unabomber’s court 
case, our problems with technology - the apparent 
inspiration for this trail of death and pain - are 
left unresolved. When it comes to responding to 
technology, it is We the Media who seem paranoid 
and delusional. ■ ■ ■ 



Luddite leanings: 
journalists, academics, 
and politicians railing 
against modern tech¬ 
nology echo ancient 
neophobic themes. 


Email Jon Katz at jonkatz@bellatlantic.net. 
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Business 


Models for Content Sites: 

Deja Vu All Over Again 


Big Red Book 


Rolf Fehlbaum, the visionary founder of 
German furniture company Vitra and 
an icon of 20th-century design, has made 
a career of taking risks on bold artistic 
talent. So it's little wonder his biography, 
Chairman , is a remarkable endeavor as 
well. In 592 pages, 650 photos, and very 
few words, design luminary Tibor Kalman 
crafts a witty, cinematic homage to 
Fehlbaum.This is the Big Red Book chair 
lovers and design-minded types will want 
to carry - or maybe, given its heft, sit on. 
-AmyJohns 


M icrosoft soothsayer and CTO Nathan 
Myhrvold predicted in Slate that Web 
readers wouldn’t pay online subscriptions 
until they became both addicted to the 
medium and bored by their free options. 
“Imagine trying to sell subscriptions to HBO 
back in the 1950s,” he wrote. “People clus¬ 
tered around their primitive sets to watch 
the damnedest things (Milton Berle for 
instance).” Slate has, at various times, 
heeded and ignored this warning. This 
spring, Microsoft’s 
epub tries subscrip¬ 
tions a second time. 

It’s not alone: nearly 
a dozen major Web 
publications, includ¬ 
ing Salon, MSNBC, 

Money.com, and Busi- 
nessWeekOnline, have 
announced plans to 
charge subscriptions. 

Although ad sales 


on the Web are up significantly - to US$597 
million last year according to Cowles/Simba 
Information - most dollars go to high-traffic 
sites like search engines, as online publica¬ 
tions struggle to meet payroll. 

The Wall Street Journal Interactive Edi¬ 
tion is considered a model. WSJ.com boasts 
100,000 readers paying $49 a month. 

But subscriptions are hardly a panacea. 

In fact, the Journal lost a third of its online 
readers when it began charging in 1996. 

So, ezines hope 
to further boost 
their botttom lines 
with pay-per-view 
transactions and 
the sale of reader 
information. 

As Berle once 
said, “If opportunity 
doesn’t knock, build 
a door.” 

- Mike Romano 


Amusement PARC 


A s senior business advisor at Palo Alto, Cali¬ 
fornia's Interval Research Corporation, 

Louise Velazquez is planting the seeds of a tech¬ 
nological convergence in Hollywood's music 
industry. The former president of Quincy Jones 
Productions says she's "infiltrating The National 
Academy of Recording Arts & Sciences with 
musicians and technologists" to sway the future 
of sound distribution - while introducing tune¬ 
playing pals like Herbie Hancock to wireless 
modems and other electrogadgets. In May 1996 
she took up residence at Interval, the blue-sky 
research lab started six years ago with a US$100 
million investment from Paul Allen. Her job is 
to draw talent to the enclave of 100 artists, 
musicians, physicists, journalists, and computer 
scientists and turn the stuff they dream up into 
profitable businesses. 

Headliners like Laurie Anderson and Thomas 
Dolby Robertson collaborate with Interval on 
projects Velazquez says most companies wouldn't 


touch. Until the groovy new technologies are 
ready to leave the labs, Velazquez is sworn to 
secrecy on them. Having learned from Xerox PARC 
not to give away valuable research, Interval 
draws talent partly because it guards its intellec¬ 
tual property so well - either keeping know-how 
in house, spinning off a new venture, or selling 
its technology. 

Laurie Anderson's Electronic Theater Company 
is the latest Interval-funded, Velazquez-counseled 
venture to move into the limelight. In mid-1998, 
the company opens Life, a live-video installation, 
in Krems, Austria, and at the Whitney Museum in 
New York. Later in 1999, it will debut a Moby Dick 
opera."Louise sucks in creative people," says ETC 
manager Larry Larson."She fosters both business 
and experimentation. 

Velazquez is philosophical about Interval-style 
businesses."Sometimes it's like a collision where 
two atoms fuse," she says."But convergence isn't 
as clean as it sounds." - Kaitlin Quistgaard 
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DocuPress 


It’s the 10th revision and it’s a rush. 

It’s got to be perfect, but color output 
costs too much. 

What you say about color printing can’t 
be printed here. 


1998 You get the Xerox DocuColor 5750. 

It adds new words to your vocabulary. 


ends (EFI Fiery, DocuPress, Splash). 
What's more, the DocuColor 5750 is only 
| one member of the Xerox family. 

■ . The Xerox Regal 5790 is a proven 

| workhorse. And the DocuColor 40 

delivers consistent quality color at 

■ a breathtaking 40 ppm. All come with 
r5750 our Total Satisfaction Guarantee. 
Visit our Web site at www.xerox.com. 
Or call us at 1-800-ASK-XEROX, ext. 670. 


Now you can get color on-budget and on- 
time. Because the Xerox DocuColor 5750 
Digital Color Copier/Printer offers jg 

high-quality continuous-tone color 3 

at an affordable price. In fact, you 4|J| 
can get a connected unit for the 
cost of a stand-alone color copier/ ™ 

printer. At 6 ppm, it prints Pantone- Docu 

licensed color and sharper black text. 
And no one offers more certified front 


THE 

DOCUMENT 

COMPANY 


irks of XEROX CORPORATION. EFI Fiery,® Splash, 
's impact on the environment, Xerox equipment 


XEROX® The Document Company the digital X and the identifying Xerox product names and numbers herein are tradf 
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orrow Today 


What’s coming. By Jesse Freund 


June 1998 

Da, Da, Da 

Time for spring cleaning, and 
thanks to the International 
Space Station - an orbiting 
laboratory being built by 16 
nations - cosmonauts can 
finally sweep Mir into the 
dustbin of technologies past. 
With the launch of Russian- 
built Control Module, con¬ 
struction begins on the 
356-by-290-foot space habi¬ 
tat, which sleeps a crew of 
seven. Would-be residents 
will have to wait until 1999 
before the first functional 
part of the station is com¬ 
pleted to move in. 


July 1998 

Channeling Music 

The Suite from MTV and VH1 
is one of the first offerings to 
exploit digital TV bandwidth. 
Using multiplexed transmis¬ 
sion, The Suite offers viewers 
a choice of seven music pro¬ 
grams sent over one channel. 
The new sounds include the 
Latin-flavored MTV Ritmo, 
the thirtysomething fare of 
VH1 Smooth, and MTV Indie, 
which is a mix of rap, techno, 
and college music.The service 
itself is way new, but couldn't 
MTV take the opportunity to 
retire the term "indie music" 
once and for all? 


October 1998 
Feds on Line 2 

According to the Communi¬ 
cations Assistance for Law 
Enforcement Act, carriers 
have until October 24,1998, 
to build wiretapping capabil¬ 
ities into the digital commu¬ 
nications infrastructure. This 
nifty legislation means that 
the jackboots can listen in 
on conference calls - even 
after the targeted person has 
hung up - and permits them 
to use a cell phone's signal 
to track a suspect.The solu¬ 
tion is to commit a crime and 
then put your phone on the 
first bus for Mexico. 


December 1998 
Free Wheelin' 

Getting around in a wheel¬ 
chair is traditionally as tough 
as finding parking in San 
Francisco.That is, until Cyber- 
trax Innovative Technologies 
releases its omnidirectional 
wheelchair. Using Oak Ridge 
National Laboratory technol¬ 
ogy that helps robots nego¬ 
tiate nuclear reactors, the 
wheelchair has a 360-degree 
range of motion. Cybertrax 
should consider adding a 
computer with networking 
capability to turn the wheel¬ 
chair into a portable work¬ 
station. 


1999 2000 



2001 


July 1998 

What's in the Box? 

The OpenCable Initiative, a 
venture between cable, con¬ 
sumer-electronic, and com¬ 
puter companies, completes 
its specification for a digital 
cable set-top box.The stan¬ 
dardized receiver handles 
digital video, HTML, and 
Java.The operating system, 
however, still needs to be 
resolved. Microsoft has been 
cajoling cable companies 
with billion-dollar invest¬ 
ments, and TCI fell in line in 
January by promising to use 
CE in its operating system. 
But the OpenCable group 
has chosen not to commit to 
CE exclusively - so the spec 
wars continue. 


Fall 1998 

Martian Makeover 
Phil Tippett, who designed 
the brain-sucking bugs for 
Paul Verhoeven's flick Star- 
ship Troopers, jazzes up the 
full-length film version of the 
'60s TV program My Favorite 
Martian. When Tippett Studio 
tackles the one-joke story of 
television reporter Tim O'Hara 
and Uncle Martin, the Berke¬ 
ley, California-based outfit 
either cements its position as 
the hottest effects house on 
Planet Earth or proves, once 
again, that no amount of 
killer CGI can save a poorly 
conceived script. 


November 1998 

The Ballot or the Button 

California is often thought of 
as the Silicon State, but with 
fingers crossed and hopes 
high, Florida, Missouri, and 
Utah, in conjunction with the 
Pentagon, roll out an elec¬ 
tronic voting pilot project 
for local polling. Intended 
to make it easier for military 
personnel and civilian absen¬ 
tee voters to participate in 
elections, the new program 
grants remote plebs the 
ability to request electronic 
ballots and file their choices 
securely over the Internet. 


Spring 1999 
Ether Upgrade 

With Metricom's network 
upgrade, people who use the 
wireless Ricochet modem 
made by the Los Gatos, Cali¬ 
fornia, company handshake 
at a blinding 128 Kbps. Metri¬ 
com gained a name for itself 
by using spread-spectrum 
technology to assemble a 
wireless network that com¬ 
petes favorably with analog 
wireline alternatives. With 
bonded modems already 
entrenched in the market¬ 
place and even faster wire¬ 
less services looming, the 
Baby Bells ask themselves: 
Who needs ISDN anyway? 


□ 4 


Fall 1999 

Private Send-Off 
The first blastoff from the 
California Spaceport ushers 
in the era of private-sector 
satellite launches in the US. 
When a rocket fails at Cape 
Canaveral, NASA typically 
suspends all activity while 
the craft idles on the launch- 
pad awaiting repair. At the 
Spaceport, technicians bump 
the bum rocket and continue 
operations.This pump-action 
style allows the private site 
to fire off more satellites over 
the same period of time and 
at a lower cost than govern¬ 
ment launches. 



2005 

They Know You 
The Human Genome Project 
reaches a monumental mile¬ 
stone when all of the 90,000 
or so genes are sequenced, 
and mapped to the 24 differ¬ 
ent human chromosomes - 
at which point researchers 
finally begin to determine 
the function for each gene. 
Why all the hard work? Well, 
the project aims to eliminate 
genetic disease, develop 
DNA diagnostics, and gener¬ 
ate new classes of drugs and 
therapeutic treatments using 
gene therapy. 
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Car hits tree. Dr tree hits car. Airbags inflate. QnStar Center is 
alerted. Computer map pinpoints location. Advisor calls back, 
gets no answer. Advisor calls nearest emergency service provider. 
Yes, someone will hear you. 24 hours a day, 7 days a week. Even 
if you can’t call, we’ll hear you. We’ll hear you in other ways, too. 
If you’re lost, we’ll direct you. If your car is stolen, we can track it. 


If you’re locked out, we can unlock. It’s a service called 
OnStar. It’s available on nearly 2 million new GM vehicles. 
And it gives you more peace of mind. Because it’s a jungle 
out there. Even when it’s only a forest. For 
more information, call 1-888-QNSTAR-7 


or visit our website at www.onstar.com. 





THENEWECONOMY 



Silicon Wadi 


Israel's economic minister to North America, David Rubin acts as marketing director 

for his country's high tech sector. Other countries should be so fortunate. 



Rubin had his hands full as he 
prepared the first-ever Tel 
Aviv Internet World Israel, 
March 31 to April 2. 


I srael has high hopes for high tech. And critical to 
realizing these high hopes is MIT alum and former 
systems analyst David Rubin, who, as Israel’s eco¬ 
nomic minister to North America, is marketing his 
nation’s high tech sector in the US. So far he’s doing a 
good job: in addition to championing venture capital 
deals (according to Coopers & Lybrand, Israel last 
year attracted more of them than any country out¬ 
side the US), he’s busy orchestrating conferences, 
raising the profile of Israeli companies such as 
BackWeb, Check Point, and VocalTec, and 
fomenting the impression of Israel as the 
Middle East’s answer to Silicon Valley - 
Silicon Wadi. 

In December, he pulled 35 companies to 
New York’s Fall Internet World, and he’s the 
catalyst behind Tel Aviv’s Internet World 
Israel, under way March 31 to April 2. “In the 
global information economy,” enthuses Live 
Picture chair and conference 
keynoter John Sculley. 

“Israel is a gem in the 
center of the ocean.” 


Israeli software companies have been trying to 
penetrate the US market for 20 years, says Rubin, 
but until recently, they’d met with limited success. 
He says the Net eliminates many of the old barriers 
to entry. Elon Ganor, chair and CEO of VocalTec, 
agrees: “The Internet provides us the ability to get 
close to the market.” 

Rubin elaborates easily on Israel’s recent successes 
(high tech exports are up 23 percent) but plays down 
his role in these gains. Others see his efforts 
as critical. “The countries that will be suc¬ 
cessful in high tech are those whose gov¬ 
ernment is backing the industry 100 
percent,” says trade show specialist and 
Miller Freeman VP Annie Feldman. 
With Rubin leading the charge, she says, 
Israel is trying “every possible way to 
capitalize on its high tech industry.” 

- Michele Rosen 
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Bloomberg Minutes 



D espite getting a jump on Dow Jones and 

Reuters and US$1 billion in annual revenues, 
when it comes to electronic media, Michael R. 
Bloomberg’s problems are your problems. Wired 
listened in as he thought aloud. - Darryll Adler 
Timing isn't everything. “If you’re not on the 
Internet today it wouldn’t make a difference. You 
can get in there tomorrow. There’s no premium 
in getting into the Internet business earlier.” 

Not a cable guy. “What I don’t like about cable is the 
same thing I don’t like about their competitors - 
namely wireless, telephone, and satellite. They 
have all the characteristics that make for lousy 
businesses: capital intensive, easily obsolete, heavy 
government interference, and no real ways of dif¬ 
ferentiating themselves from each other.” 

Murdoch faces the inevitable. “Rupert Murdoch 
will eventually lose the control over distribution 
he has, and that is why he is focusing on content.” 


Information wants to be expensive. “Virtually 
everything we have is in the public domain. Our 
value added is not communications. It is not 
hardware. It is not even the data. Our value 
added is the categorization, the storage, and the 
archiving of the data, which gives the tools to 
search the data, to project it, compare it, chart it, 
and so on. Our strategy is to be a high-margin, 
low-volume producer for a specialized market.” 
Make the client pay. “I am trying to force a lot of 
our customers to come to us over the Internet. 
Through the Internet clients pay for communica¬ 
tions. If they receive the information through our 
private network, we pay for communications. 

If I could get all our customers to come to us 
over the Internet we would save $70 million 
a year overnight.” 

The bootstrap mantra. “We build, not buy. 

We buy astrology. We buy weather.” 


You Know, Like Amazon...” 

y being fast out of the gate and filing an IPO that didn't suck, 
Amazon.com became the new media brand that could, the 
one even those vaguely aware of the Web cite when pressed to 
name an online enterprise with significant revenues. The time 
has come, however, to rest this cliche. Herewith, 10 other Web 
retailers of note. (Revenues shown are in US$ millions, for 1997.) 

- Brad Wieners 



SOURCE: COWLES/SIMBA INFORMATION; WIRED 



Spot Marts for Computer Parts 

S ometimes maligned as a back alley of semilegal, duty-free, unprotected 
transactions, the Web is increasingly the medium by which tech-savvy 
dealers - like computer parts auctioneers FastParts and FairMarket - take 
a gray market legit. Erica Rugullies, an analyst with Giga Information 
Group, calls them "the new intermediaries" and says they represents shift, 
not a disintermediation.They are trying to establish new markets." 

This new market starts with an old, sketchy one said to be worth any¬ 
where from US$4 billion to $10 billion. Computer makers order compo¬ 
nents based on projections, but rapid changes in technology and imperfect 
forecasts often result in surpluses. Parts brokers, sometimes working with 
cell phones from pickup trucks, buy up these surplus items and resell them 
at arbitrary markups. But on-the-fly brokers breed distrust. 

Hence FastParts and FairMarket. For a commission, these Web-based 
exchanges vouch for the seller's merchandise (FairMarket takes the goods 
on consignment), make sure the registered buyer pays, and through trad¬ 
ing exchanges and auctions determine fair prices. Says FairMarket CEO 
Scott Randall:"Sellers get maximum prices for their inventory, and compa¬ 
nies and bidders set the true market value." - Ho ward Wolinsky 
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A Nasdaq for Bandwidth © 

The bit-haggling found on the Web today could become the exchange of tomorrow. 

John Browning looks under the hood of a new economic machine. 


P ork bellies, copper bars, Brent crude. The raw 
materials of the industrial economy each have a 
niche in the pantheon of spot markets. So now does 
the raw material of the new economy: bandwidth. 

Fittingly, the bandwidth market is taking shape 
on the Web. Want to get your hands on a few mil¬ 
lion minutes’ worth of switched capacity to carry 
voice calls from London to Karachi? Or enough 
DS-3 bandwidth from New York to Paris to handle 
the overflow on your corporate intranet? Then 
www.band-x.co.uk/ is for you. The haggling tak¬ 
ing place at Band-X today (and at the copycat 
RateXchange) could be the way telecom networks 
function tomorrow. 

Band-X was founded in June 
1997 by Richard Elliott, a for¬ 
mer investment banker, and 
Marcus de Ferranti, who fol¬ 
lowed 10 years as a fighter pilot 
in the Royal Air Force with suc¬ 
cessful stints in IT system inte¬ 
gration and in the Deputy Prime 
Minister’s Deregulation Unit in 
the cabinet office. Within seven 
months, Band-X registered 
1,300 companies to buy or sell 
on its site, including TelQuest International and 
Orion Network Systems. In short order, they saw 
the advent of bandwidth “resellers,” early traders 
who hope to take advantage of the deregulation of 
telecom markets by buying bandwidth wholesale, 
in bulk, and then retailing it for less than the still- 
outlandish prices set by former monopolies. For 
these dealers, Band-X couldn’t have been better 
timed. By European Commission decree, Euro tele¬ 
com markets opened to competition in 1998. 

One initial problem, though, is that there is no 
standard package of bandwidth, no agreed-upon 
set of contract terms and technical specifications 
that ensure one chunk of bandwidth is the same as 
another. So instead of selling contracts to deliver 
bandwidth - as other spot markets sell contracts to 
deliver, say, crude oil or wheat - Band-X presently 
limits itself to making introductions between 
potential buyers and sellers. Both post their offers 
on the Web site: what they have to sell or want to 
buy and the rates at which they’re willing to do 


business. Band-X simply introduces the would-be 
partners and then makes sure they can really do 
business together. If they do, the company takes a 
0.625 percent commission from the party that 
posted the bid or offer, and then gives a quarter of 
the commission to the responder to ensure the 
two don’t “forget” to report their transaction to 
Band-X. So far more than 100 introductions have 
been made, for deals ranging from tens of thou¬ 
sands of dollars to millions. 

Eventually, and sooner rather than later, Band-X 
hopes that both technical and contractual stan¬ 
dards for bandwidth will evolve from such negoti¬ 
ations. Then contracts can be traded right in the 
market. The good news is that the technical issues 
between buyers and sellers - network compatibility, 
for example - are turning out to be far less trou¬ 
blesome than industry skeptics first predicted. 
What still requires negotiation, though, are busi¬ 
ness terms: quality-of-service guarantees, pay¬ 
ment schedules, and so on. 

Given standard terms, spot trading of band¬ 
width should explode, especially considering the 
huge investments now being made in backbone 
transmission capacity. Over the course of 1998, 
the capacity of transatlantic backbones will more 
than triple from today’s 22 gigabits per second 
with the implementation of fiber-optic cables. 
Someday the owners of those cables hope to fill it 
all up with long-term customers, but for now 
they have every incentive to hock what they can. 

Over the longer term, spot trading will likely 
become a standard part of the telecom business. 
It’s not that companies won’t have long-term con¬ 
tracts anymore. They will. But as with oil, grain, 
and computer parts (see page 68), spot markets 
will be valuable in ironing out the bumps in sup¬ 
ply and demand. Those with temporary shortages 
or surpluses can go to the markets to get what 
they need, or get rid of what they don’t want. And 
the prices they set will give everybody else a valu¬ 
able indication of how supply and demand match 
up route by route and day by day. After all, if it 
works for pork bellies. ■ ■ ■ 


John Browning (jb@poplar.com) is a Wired 
contributing editor based in London. 


Given standard 
terms, spot trading 
of bandwidth 
should explode. In 
1998, the capacity 
of transatlantic 
backbones will 
more than triple. 



A thousand points of 
profit: someday the 
owners of broadband 
fiber-optic cables 
hope to fill them up 
with long-term cus¬ 
tomers. Until then, 
there's Band-X. 
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Miller Time 



In David Foster Wallace's Infinite Jest, 
every calendar year has its own spon¬ 
sor. Wallace's future is nigh. 

Succumbing to a marketing strain 
of millennial fever, entrepreneurs 
have bombarded the US Patent and 
Trademark Office with 900 or so appli¬ 
cations for phrases and products con¬ 
nected in some way to the year 2000, 
many with the intent of licensing their 
property to latecomers for a profit. 
Miller Brewing Company, for one, has 
applied to the PTO to be the "official 
sponsor of the millennium." 

- Brad Wieners 


Sinking Offshore Bookies 


O ffshore bookmakers accustomed to col¬ 
lecting their money through Western 
Union are out of luck. Last December the 
oldest name in ecommerce signed an agree¬ 
ment with the Florida attorney general’s 
office to cease carrying funds from the state’s 
gamblers to Caribbean gambling establish¬ 
ments. The decision sent the nascent online 
gambling industry scrambling to find other, 
less convenient ways to deliver monies to 
and from bettors, and seemed to have been 
triggered, insiders say, by the bad karma of 
GlobalSportsNet, under investigation for 
defrauding several customers. However, the 
improbably named Gary Betz, special coun¬ 
sel to the attorney general, says that the 
company’s notoriety wasn’t a factor. 

Still, Florida AG Bob Butterworth’s tactic 
targets online bookies like never before. As 
observes attorney Anthony Cabot, author of 
The Internet Gambling Report , the traditional 
means of busting illegal gambling - raiding 
the operator or arresting the player - have 


been rendered next-to-impossible by the 
offshore bookies and the Net. A bill by US 
Senator Jon Kyi (R-Arizona) to enable pros¬ 
ecution of computer users (being heard on 
the Senate floor this spring) has yet to pass, 



and good luck identifying and tracking down 
online gamblers. But by cutting off their cash 
flow - the part gamblers live for - Butter- 
worth, Cabot figures, must be thinking, “I 
know I can’t get these guys, but I might be 
able to starve them.” - Ben Greenman 


The Wired Interactive Technology Fund (TWIT$) 


| Company 

Primary Business Symbol 

Shares 

Close 2/2 

ASince Purchase Action 

ArQuIe 

Pharmaceuticals 

ARQL 

8,000 

22 3 /s 

+ 3% 

hold 

Arbor Software 

Software 

ARSW 

4,000 

38/8 

- 8% 

hold 

Ascend Communications 

Network hw/sw 

ASND 

4,000 

30 y 8 

- 26% 

sell 

Aware 

Network hw/sw 

AWRE 

14,000 

12 S /l6 

+ 17% 

hold 

BioChem Pharma 

Pharmaceuticals 

BCHE 

8,000 

21 y 2 

+ 1% 

hold 

Cisco Systems 

Network hw/sw 

CSCO 

3,000 

63% 

+ 6% 

hold 

Dataware 

Software 

DWTI 

30,000 

378 

- 31% 

hold 

Forte Software 

Software 

FRTE 

15,000 

5 Vs 

- 57% 

hold 

Fusion Medical 

Medical equipment 

FSON 

45,000 

4 

- 9% 

hold 

Informix 

Database sw 

IFMX 

6,675 

6% 

- 6% 

sell 

Intel 

Microchips 

INTC 

2,000 

83/16 

+139% 

hold 

Oracle 

Database sw 

ORCL 

5,000 

24 5 /s 

+ 7% 

hold 

PathoGenesis 

Pharmaceuticals 

PGNS 

4,000 

39 

+ 8% 

sell 

Pharmacydics 

Pharmaceuticals 

PCYC 

7,000 

25 

+ 39% 

sell 

Pegasus Systems 

Online commerce 

PEGS 

8,000 

15 Vs 

+ 3% 

hold 

Quick Response Services 

Information services QRSI 

4,000 

37/16 

+ 8% 

sell 

| New Holdings | 

Yahoo! 

Internet sw 

YHOO 

3,000 

66 

+ 0% 

short 

Cash Holding 


$ 656,836 




Equity from Short Sale 


$ 99,000 




Portfolio Value 


$2,390,148 




Portfolio Performance since 1/2 

+3.69% 


Russell 2000 Index 

-0.48% 


Legend: This fund started with US$1 million on December 1,1994. We are trading on a monthly basis, so profits and losses will 
be reflected monthly, with profits reinvested in the fund or in new stocks. 


TWIT$ is a model established by Wired, not an officially traded portfolio. Jeffery Wardell is a senior vice president executive financial services representative for 
Hambrecht & Quist LLC and may have a personal interest in stocks listed in TWIT$.The opinions expressed herein are those of the author and not necessarily 
those of H&Q's research department. H&Q has not verified the information contained in this article and does not make any representations to its accuracy and 
completeness. Wired readers who use this information for investment decisions do so at their own risk. 


As January ended, investors forgot about Asia, the Y2K soft¬ 
ware problem, and the potential for war with Iraq and poured 
money back into stocks. While this head-in-the-douds 
approach proved profitable, I built some sandbags (in the 
form of cash) around TWIT$ to protect it against a possible 
flood of returning anxieties. Some might accuse me of "sand¬ 
bagging" our performance numbers too, but so be it.TWITS is 
up 22 percent since mid-1997, compared with the Nasdaq 
composite's 15 percent, the S&P 500's 12 percent, the Russell 
2000's 10 percent, and the Dow Jones Industrial 30's 5 percent. 

So the portfolio's hot, but what's next? Well, I sold two 
biotech stocks: PathoGenesis and Pharmacydics, which are up 
8 percent and 39 percent respectively. In the technology arena, 

I gave up on Ascend, Quick Response Services, and Informix, 
while keeping Cisco Systems (as our networking play) and 
Oracle. Finally, the time came to short Yahoo!, with its outra¬ 
geous market capitalization of US$2.8 billion. At 180 times 
"expected" 1998 earnings, Yahoo! awaits deflation. 

-Jeffery Wardell (jwardell@hamquist.com) 
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You think big. Only the Web doesn’t work 
the way you think. Your ideas move and 
speak. You can interact with them. But the 
Web likes things stripped down. How can 
you design for something that doesn’t work 
the way you think? 


Simple—use Cosmo™ PageFX. It opens up ** \ !i mw0 

new dimensions of design for Web animations, 

graphics and type. Add 3D vector-based depth and motion while still maintaining small file sizes. Knock 
their socks off with sound and rich interactivity. Your ad banners and navigational elements will never be 
the same. And Cosmo PageFX is built upon concepts and interfaces you already know. You'll be up and 
running from the moment you unzip the box. 


Try it for yourself. Download a trial version at http://cosmo.sgi.com or call 1-888-91-COSMO ext 326 
for more information on Cosmo PageFX. When you need to make your Web real estate count, Cosmo 
PageFX is the perfect fit. 


Now available on Windows® 95 and Windows NT. 


Put yourself in it 


©1998 Silicon Graphics, Inc. All rights reserved. Silicon Graphics is a registered trademark, and Cosmo, the Cosmo logo, and Put yourself in it are trademarks, 
of Silicon Graphics, Inc. Windows and Windows NT are registered trademarks of Microsoft Corporation. 







The rest of the story. 




Digital iditarod 

We left Canada's Northwest 
Territories last November 
("The Call of the Wired," 

Wired 5.11, page 239) amidst 
a mad-dash effort by Ardi- 
com Digital Communications 
to wire 58 Arctic towns with 
a new high-speed network. 

"So far, we've wired 15 com¬ 
munities," reports Ken Todd, 

Ardicom's general manager,"and we'll 
have the remaining 43 done by October." 
Shortly after the project launch, the 
Government of the Northwest Territories 
(GNWT) named Ardicom the sole carrier 
of its Internet data traffic, plus its distance- 
education and telemedicine services.The 
decision infuriated Internet service pro¬ 
viders that depend on government Net 
usage for the bulk of their revenues. By 
using only Ardicom's network, contend 
the ISPs, the GNWT is propping up yet 
another northern monopoly. In a letter to 
GNWT premier Don Morin, the ISPs asked 
that "government communication services 
be completely privatized and approached 
on a regional basis rather than the panter¬ 
ritorial approach for all 58 communities." 
But Ardicom's role is neutral, maintains 
Todd."We are only running the pipe; we're 
not going to tell the government how to 
direct their traffic." Besides, he adds,"the 
opportunity outweighs the threat since 
ISPs based in single communities will 
soon be able to go regional and provide 
services where none currently exist." 

- Sheldon Teitelbaum 



Saigon Embraces the Web 

J ust five months after we told you about Vietnam's internal struggle over per¬ 
mitting Internet access ("Big Brother Is Alive and Well in Vietnam - and He 
Really Hates the Web," Wired 5.11, page 164), the country's government licensed 
its first four ISPs: Vietnam Data Transmission Company, Saigon Postel Corporation, 
Finance Promoting and Technology Company, and 
the Institute of Information Technology. 

There is, however, one caveat: the companies 
' are state sponsored and subject to government 
oversight. Vietnamese officials are using filtering 
software to block objectionable sites and will be 
on the lookout for online dissidents and traffickers 
of culturally unacceptable material that might 
"undermine national unity." Furthermore, companies must offi¬ 
cially register all user names. The restrictive Net policy is hardly 
a surprise, given that last March the politburo issued a directive 
urging party elements to "constantly check and control the use of the Internet." 

"As in a lot of communist countries, the laws are rather vague," says William 
Turley, a professor of political science at Southern Illinois University."The language 
is ambiguous enough that whoever is monitoring the Internet can do something 
nasty to you if they want to." In the past, Vietnam has treated dissidents harshly, 
Turley adds, so surfers had best beware. 

Vietnamese bureaucrats are more sanguine than the critics."A lot of friends of 
mine are using the Internet," says Le Dzung, press officer for the Embassy of the 
Socialist Republic of Vietnam in Washington, DC. He adds that the government 
should have no problem ensuring the purity of whatever content is accessed. 
"They will do their best to perform their duty," he says of the Internet censors. 

The good news is that those censors have failed to interfere with the use of 
email. The government has found it impractical to monitor the content of email 
messages, particularly given the growing volume, says David Marr, professor at 
Australian National University's School of Pacific and Asian Studies. Meanwhile, 
access to email continues to grow now that a handful of restaurants and private 
computer stores in Saigon offer dirt-cheap deals to send or retrieve messages. 

Outside observers doubt that there will be widespread Internet access for many 
months, citing high prices, a dearth of modems, and limited bandwidth. Presently, 
there are approximately 2 phone lines for every 100 people in Vietnam. The gov¬ 
ernment has said it wants 6 percent of its citizens to have a phone line by 2000, 
but that's nothing compared with nearby Malaysia (30 percent) or Hong Kong 
(60 percent). According to The Vietnam Business Journal, the potential market 
today for Internet access is no more than 10,000 Vietnamese. That's not much for 
a nation of 75 million, but it's a start. 

One need look no further than the Hanoi post office for proof that the Big 
Brother days of Vietnam are waning. There, a large banner spread across the 
entrance reads,"lnternet Vietnam" - an advertisement for the Saigon Postel 
Corporation's latest service, but also a symbolic message of newfound tolerance. 

- Matt Richtel 


Solar's 
Twilight 

In our story heralding 
the "Dawn of the 
Hydrogen Age" (Wired 
5.10, page 138), Daimler- 
Benz announced plans to sell its first 
hybrid gasoline- and hydrogen-powered 
automobiles by 2005. But while Benz, GM, 
and Toyota battle it out to be the first to 
get their hybrid cars on the road, Energy 
Research Corporation of Danbury, Connec¬ 
ticut, is leading the race to build hydrogen- 
fuel-cell power plants. ERC tested the first 
commercial-scale plant in Santa Clara, 
California, last year.The facility, which 
electrochemically combines hydrogen 
and oxygen to produce electricity, was 
able to generate 2 megawatts of power 
- enough for 1,000 to 2,000 homes. ERC 
is not alone in its quest for clean electrical 
energy: International Fuel Cell Corpora¬ 
tion, Westinghouse Electric, and Allied 
Signal Aerospace are all pursuing the 
concept. Yet ERC is the first to build and 
successfully test a hydrogen power plant. 
After working out a few glitches, the 
company says it will have a viable prod¬ 
uct for utility companies by 2001.The end 
result for US consumers should be cleaner 
air - and maybe a dip in electric bills. 
-Jennifer Hillner 
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bandwidth 

y>« want 

when you want#. 
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marge 

for what you 

(k >ht use.) 


It's the bandwidth nightmare: You buy extra capacity 
to cover the occasional need and wind up paying for 
unused real estate on the line. Or you forego the 
investment, only to end up in the hot seat when your 
bandwidth falls short. UUNET® Burstable Services 
solve the problem. You get the full capacity of your 
own T-1 or T-3 connection — but pay only for actual 
use, based on round-the-clock sampling. It's just 
one of many innovations that make UUNET the 
world's number one Internet provider for business. 

Call us at 888 886 3833, or 
visit http://info.uu.net/wi14, 
and we'll make sure you 
have exactly what you need. 


+1 703 206 5600 Web Hosting: 1 800 258 4039 
VARs/Resellers: 1 888 886 3810 

1998 UUNET Technologies, Inc., a subsidiary of WorldCom, Inc. 
All rights reserved. The UUNET logo is a trademark. 










advanced knock-control 
system can distinguish 
between noise and engine 
knock. Consequently ; it is able 
to maintain optimum ignition 
advance. The result is 
improved efficiency and 
power. To further enhance 
fuel economy, this remarkable 
on-board computer has the 
ability to achieve a low idle 
speed for minimum fuel 
consumption. When charging 
or power-steering systems 
require a faster speed, 
the computer 
automatically 
it. 

Intrepid's 
available 


Automatic Temperature 
Control System is equally 
impressive. A state-of-the-art 
microprocessor regulates 
system operation even 
through rapidly changing 
exterior conditions to provide 
consistent perceived tempera¬ 
ture, even when that requires 
variation of actual cabin 
temperature. Digitally 
speaking, that's a 
comforting thought. 


The new Dodge Intrepid is 
the product of advanced 
electronic design, assembly 
and testing systems, so it's not 
surprising that it's loaded 
with sophisticated digital 
hardware. 

Consider the 

version of Dodge's Power- 
train Control Module. 
Communicating over an 


electronic network that's 
twice as fast as previous 
designs, this microprocessor 
controller contributes signifi¬ 
cantly to the performance and 
economy 


engineers 
achieved. For 
example, an 














Intrepid j™ The New Dodge 


For more information, call 1-800-4-A-DODGE 
or visit our Web site at www.4adodge.com 


y speaking, 
wice as fast. 


Always use seat belts. Remember a backseat is the safest place for children. 





QUALCOMM has tamed unruly technology and, 
at the same time, taught it some manners. 
With our digital phones, you choose the ways 
you connect with others through voice, caller ID, 
paging, voice mail and data options. So you 
are in charge of when and how you’ll be in 
touch. When you are, you’ll be supported by 
QUALCOMM’S advanced CDMA digital technology. 
It provides the highest quality voice transmission 
as well as enhanced security to guard against 
cloning and fraud. Wireless technology will make 
your life easier, now that we’ve domesticated it. 
Everything else in the arena is, frankly, quite 
beastly. For more information, contact us at 
www.qualcomm.com/tame or 1-800-349-4188 
or 1-619-651-4029 (outside the USA). 


© 1998 QUALCOMM Incorporated. All rights reserved. QUALCOMM is a registered service mark and registered trademark of QUALCOMM Incorporated. The stylized Q logo is a 
trademark of QUALCOMM Incorporated. Options depend on services available from your carrier. CDMA voice quality rated superior by 1997 TRAC Study. 
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CRUCIALTECH 

"'Looking Up 



The routing of packet prefixes is a major source of Net congestion. Washington University's 

George Varghese is using egg baskets and binary trees to undog the bottlenecks. 



W hat’s a few hundred nanoseconds between 
friends? An eternity, really, when you realize 
that’s all the time today’s Internet routers have to look 
at a speeding packet, figure out where it’s headed, 
and send it on its way before it gets rear- 
ended by the next one in line. 

Recognizing that the biggest bottlenecks 
lie in routers, George Varghese and his 
team at Washington University in Saint 
Louis have come up with two distinct 
solutions to reduce the time needed to 
look up a message’s address prefix and fire 
the message back out into the ether. 

Routers need to know 
more than 40,000 
prefixes, but the 
length of those 
prefixes 
varies from 
8 to 32 bits. 

For example, 
there’s a 
database for 
all the 25-bit 
prefixes, one for 
26 bits, et cetera. Vargh- 
ese’s schemes could cut the 
average prefix lookup time from 
1.2 microseconds to 100 nanosec¬ 
onds (a factor of 10). 

Varghese’s first and simplest 
method transforms a router data¬ 
base containing 32 possible distinct 
prefix lengths into one containing a 

Varghese's schemes to 
speed the progress of 
IP packets will work 
on both today's - and 
tomorrow's - Internet. 


much smaller number, with the help of a kind of binary 
wild-card scheme. “If we think of prefixes as eggs and 
prefix lengths as baskets, we are essentially increasing 
the number of eggs but putting those eggs into fewer 
baskets,” he says. The second idea, binary search 
on prefix lengths, relies on an algorithm 
built on a binary tree model. Like a 
game of Twenty Questions, a yes 
or no response from the database 
halves the remaining prefixes 
until the correct address is dis¬ 
covered. “We can handle the 
current Internet with five ques¬ 
tions,” Varghese 
explains. 

But what 
about the Net 
five years from 
now, which 
will have to 
support 128- 
bit prefixes due to 
the increase in the number of addresses 
(your shoes will eventually need one) 
and the rise in traffic (blame videostream¬ 
ing)? The second solution scales for such 
growth nicely. 

Varghese has licensed the algorithms to 
two major router manufacturers, a third 
and a fourth deal are in the works, and his 
solutions should be built into the plumbing 
of the Net long before the arrival of 128-bit 
addressing causes any bad traffic accidents. 
- James Glave 







Pumping Plastic 

B odybuilders of the future may want to 
forgo the steroids, carbo drinks, and end¬ 
less reps on the Nautilus and opt instead for 
a plastic muscle upgrade. 

Chemists at the Laboratory of Electrochem¬ 
istry at the University of the Basque Country 
in San Sebastian, Spain, have developed an 
artificial muscle using a conductive plastic. 

"Our original idea came from the bimetallic 
thermometer," says lab director Toribio F. 

Otero. In a bimetallic thermometer, two sheets 
of metal with different expansion coefficients 
are welded together. When heat is applied, 
one metal expands more than the other, mak¬ 
ing the thermometer bend. 

Otero's artificial muscles use two electrodes 
- made of a conductive plastic called polypyr¬ 
role - that sandwich a solid electrolyte mate¬ 
rial. When electricity is applied, one electrode 
increases in volume, while the other shrinks. 


Send the current in one direction and the 
muscle bends one way; reverse the current 
and it bends in the opposite direction. The 
amount of current controls how much and 
how fast the muscle bends. The device is 
incredibly strong and can move a mass 100 
times greater than its own. 

Near-future uses for the technology include 
muscles for robotic applications and controls 
for tiny medical devices. Says Otero:"If the 
important restrictions are surpassed - and 
I think they will be - and interfaces are devel¬ 
oped between electrical and nervous systems, 

I think implants of plastic muscles in living crea¬ 
tures will one day be possible." 

Otero says a private foundation has been set 
up near the university to develop applications 
and to administer licensing. No deals have been 
inked yet, but Otero expects several to "crystal¬ 
lize any day now." - Gareth Branwyn 


The Sound of 


Poison 


H ow do you identify potentially toxic substances inside closed containers? 

This problem, a pressing concern of UN chemical weapons inspectors, has 
now been solved. 

The answer is the swept frequency acoustic interferometer (SFAI). Invented 
at Los Alamos National Laboratory by physicist Dipen Sinha and his Ultrasonic 
Application Team, it’s a 6-pound handheld device 
that can analyze the contents of almost any container 
at the push of a button. 

The SFAI works by sending sound waves through 
the target container and recording the speed of travel 
and rate of absorption over a wide range of frequen¬ 
cies. This data - there’s a unique signature for each 
substance - is identified by an onboard computer 
with a database of 110 toxic and industrial liquids. 

The US Department of Defense funded develop¬ 
ment of the SFAI, but it’s brimming with dual-use 
applications. Besides identifying common chemical 
warfare agents, the device can detect spoilage, gauge 
gasoline octane ratings, and even determine bone 
density for conditions like osteoporosis. 

The SFAI will cost an estimated US$15,000 per unit 
once it’s in production. So while it’s sure to be in the hands of weapons inspec¬ 
tors before long, don’t count on using it to figure out what’s in the back of your 
fridge. - Paul Bissex 




Res Retina 

A technology originally designed by the 
US military to sharpen surveillance and 
telescope images is now being used in 
reverse to create the most highly detailed 
images of the human retina ever cap¬ 
tured. To take this photo, vision scientist 
David R. Williams at the University of 
Rochester in New York used a flexible, 
computer-controlled mirror that fixed 
aberrations in the shape of the eye. "It's 
the first time you can resolve single cone 
cells in the retina," he says. Uses could 
include the diagnosis and treatment of 
glaucoma. - Mark Frauenfelder 


WIRED APRIL 1998 


IMAGE TOP LEFT: SCOTT MENCHIN 










NEXT 


o 


HowiReady 


Is Bringing the Internet Home 


A cheap chip will make cell phones, fax machines, televisions, and Tamagotchis 

Internet-ready. Watch out, WebTV. By Steve G. Steinberg 


A few years ago, when the Web was young, there 
was a contest to see who could hook up the most 
unlikely device to the Internet.There were Coke machines 
you could "finger" over the Net to see how many cans 
remained and hot tubs with their own Web page that 
provided temperature information. 

What began as a joke has turned from funny to 
money.The ubiquity of the Internet and the rapid 
deployment of intranets have made it seem halfway 
sensible to connect anything and everything to the Net. 

And now, a small San Jose, California, start-up is mak¬ 
ing it practical. Called iReady Corporation, the 28-person 
company is worth watching as it tries to open up a new 
market while using a new kind of 
business model. 

"We want to bring the Internet 
to the consumer market the same 
way'cable-ready'TV brought cable," 
says CEO Ryo Koyama.To make 
that happen, the company has 
designed chip circuitry that allows 
manufacturers to cheaply add 
Internet functionality to everyday 
devices. A dedicated processor with 
built-in iReady circuitry knows how 
to speak TCP/IP, knows how to 
interpret Web pages, and knows how to send email - 
and costs about 10 bucks. 

Fax machines will probably be the first place the 
design turns up.The economic benefits are obvious: 
they'll dial up your local ISP and then send and receive 
faxes over the Net.The ability to save on toll charges 
would allow these devices to quickly pay for themselves. 

"Right now we are focusing on consumer devices 
that are already connected to some kind of network," 
says Koyama.That network may be a phone network, 
a wireless network, or even a television network. 

Forget HDTV or even WebTV - a chip solution is the 
real way to integrate television and the Net, claims 
Koyama.As companies like WavePhore begin to broad¬ 
cast Web pages using television's vertical blanking 
interval (the interstitial space between TV frames), 
iReady's technology offers TV manufacturers a very 
cheap way to display the HTML information. 

However, the biggest question that faces iReady is 
how much HTML will change. After all, the standard is 


A processor with 
iReady circuitry 
built in knows how 
to speak TCP/IP, 
interpret Web 
pages, and send 
email - and costs 
about 10 bucks. 


notorious for its rapid accretion of features as Netscape 
and Microsoft have battled to be the first to introduce 
whizzy formatting tricks. If that continues to happen 
at the same rate, say some analysts, the hardware 
approach taken by iReady won't hold up. You can't just 
load the next version into iReady's dedicated chips. 

Instead, a software solution would make more 
sense.That's the strategy taken by competing start-up 
emWare, of Salt Lake City, which has developed software 
that runs on general-purpose processors. emWare's 
argument is that even outdated processors like 286s, 
which are now very cheap, are powerful enough to 
provide basic Internet functionality. Why not just 
embed those in fax machines and then download new 
software as the standards change? 

Perhaps. But for the vast majority of consumer devices 
the cost and power requirements of a general-purpose 
processor are prohibitive, Koyama points out. Even an 
efficient one sucks up a hundred times more power 
than a dedicated chip using iReady's design. 

As for the difficulty of updating dedicated chips 
once they have been sold, Koyama shrugs and points 
to the high turnover rate in consumer devices. 

However, don't let all of this convince you that 
iReady is a hardware company. It's actually a new kind 
of enterprise that lies somewhere in between hardware 
and software. In an early example of a trend every 
observer expects to sweep the electronics design field, 
iReady is actually just selling a block of intellectual 
property that is then integrated with other blocks - 
an MPEG decoder, say - on a single silicon chip. iReady 
designs some circuitry, which a device manufacturer 
licenses and integrates with other circuitry; then a 
foundry actually puts it all onto an ASIC.The manufac¬ 
turer pays an up-front, seven-figure licensing fee to 
iReady, plus a couple of dollars per chip. 

iReady's design has already been licensed by Toshiba, 
the world's largest consumer electronics foundry, and 
Koyama expects to announce another large licensee 
early this year. 

The Internet is no longer just for computers.* ■ ■ 


CEO Ryo Koyama's 
iReady hovers 
between hardware 
and software. The 
company licenses 



its circuit designs to 
a manufacturer, who 
integrates them 
with other circuitry 
onto a single chip. 


Steve G. Steinberg (steve@steinberg.org) is a Wired 
contributing editor and a consultant for a New York invest¬ 
ment firm. Portfolio managers he consults for may repre¬ 
sent the companies mentioned. 


Q9 


WIRED APRIL 1998 








This is Your Brain 


Warm Whorls 

This thermal image is from a 
fingerprint ID system that's self- 
contained on a PCMCIA card. 
Developed by Thomson-CSF Semi- 
conducteurs Specifiques of Saint- 
Egreve, France, and Oxford Micro 
Devices of Shelton, Connecticut, 
the card - which ships in June - 
can be used to verify user identity 
on PCs, point-of-sale terminals, 
ATMs, security doors, and voting 
booths. - Mark Frauenfelder 



M arcel Just wants to read your mind. 

And using specially built magnetic 
resonance imaging scanners, he can. Just 
and his colleagues at the University of Pitts¬ 
burgh and Carnegie Mellon University are 
using MRIs to measure activity in each sec¬ 
tion of the human brain and for the first 
time visualize the minute-to-minute func¬ 
tioning of the organ. 

An MRI measures the density of tissue. 

By detecting changes in blood-oxygen levels 
in each cubic millimeter of gray matter, 
researchers can determine which parts of 
the brain are used to read, make decisions, 
or solve problems. The first image (top left) 
shows different parts of the brain (the 
orange areas) trying to make sense of a 
poorly constructed sentence. Moving clock¬ 
wise, the images show the brain reading 
progressively easier passages - and strain¬ 
ing less grey matter in the process. This 
sophisticated imaging can help neurosur¬ 
geons repair damaged brains and, theoreti¬ 
cally, measure the processing power of the 
human biocomputer. - Gene Koprowski 



videos New Wave(let) 

T he roots of wavelet theory go back to the work of Hungarian mathematician 
Alfred Haar in the early 1900s, but it's only recently that wavelet-based compres¬ 
sion techniques have progressed to the point that they can be used to effectively 
shrink digital video data to modem-manageable size. 

Unlike MPEG (the current standard for video transmission over the Internet), which 
breaks images into small blocks before compressing them, wavelet compression 
reduces a frame into areas that have roughly the same visual characteristics, such as 
a blue lake or a white wall. It compresses the information about that area into a 
description of its average appearance and creates a series of equations that indicate 
how parts of the area differ from that average. This results in images one-tenth the 
size of an MPEG movie, but with the same image quality. 

MPEG uses a mix of hardware and software to achieve its best results, while 
wavelet compression is entirely software based. Nobody expects wavelets to replace 
MPEG anytime soon, though - MPEG is an entrenched standard, integrated into soft¬ 
ware, hardware, and digital television specs. But there's clearly room in the market 
for a technique that might finally bring high-quality video to the average desktop, 
and several firms, including Summus Ltd. in South Carolina and Infinop Inc. in Texas, 
are beginning to offer wavelet compression for video. - Ethan Mollick 
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Deflating this month’s overblown memes. 
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By Steve G. Steinberg 
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Ranking Life Expectancy 
(Months) 


Falling margins are the mother of all creativity, 
at least in the computer industry. As PC prices 
sink below US$1,000, manufacturers frantically 
search for ploys to make their products seem less 
like commodities. The scheme you'll likely hear 
about most is the home server. As more house¬ 


holds employ more than one PC, the theory goes, 
they will need a scaled-down version of expensive 
file-server computers. But the reality is that Junior 
wants to put his porn and pirated warez on the 
same server as Mom's Quicken files about as much 
as she wants her data infected with a virus. 



© © 


Home to closed caption information for the hear¬ 
ing impaired, television's vertical blanking inter¬ 
val is the "empty space" in transmissions that every 
new broadcast technology gets shoehorned into. 
During videotext's heyday, consumers could tune 
in to stock quotes and news with boxes attached 



© © 


A technology's limitations are usually what make 
it interesting. Pagers, for example, are a simple and 
limited mechanism for communicating. But users 
have evolved a baroque, almost cabalistic kind of 
numeric poetry for exchanging messages. Unfortu¬ 
nately, technology also has a way of marching over 


to their TV sets, but a lack of standards kept that 
technology from gaining popularity. Now a slew 
of start-ups have come up with ways to broad¬ 
cast Web data to PCs using the VBl.The result is 
the worst of both worlds: none of TV's production 
values and none of the Web's interactivity. 


limitations with each new release. As two-way 
pagers become more popular, wireless pidgin 
may become extinct. We still have time: alpha- 
numerical beepers remain far too large and 
geeky for teens to wear. But someday soon, 
only Luddites will send "143" to say "I love you." 


Supply-Chain Management 




Business automation has made incredible strides 
over the past five years. Software for enterprise 
resource planning and sales-force automation 
has become an industry worth billions. The 
newest segment of the market is supply-chain 
management - complex software that helps a 


firm track its suppliers and distributors in order 
to manage production and inventory. But this 
subcategory cuts closest to the paradox of busi¬ 
ness automation: efficiency and profit are often 
in conflict. Higher margins derived from scarcity 
are what too-literal use of automation eliminates. 



© © 

hype-list@wired. com 




Veridicom, a spin-off based on research conducted 
at Lucent's Bell Laboratories, is proof that labs 
still foster a belief in technological determinism: 
because something is possible, researchers say, 
it must be useful. In Veridicom's case, that some¬ 
thing is a tiny chip capable of identifying finger¬ 


prints. Of course, we've been down this road 
before - and seen it blocked by the public's fear 
of Big Brother. And while Veridicom argues that 
Net security is driving a need for this technology, 
the company has it wrong: there's no way to put 
a sensor in front of every portal to cyberspace. 
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The Bourbon Street Collection arms you with all the comfort you need to stand up and make your mark. Good 
to look at, incredibly lightweight and a little on the wild side, the Bourbon Street is totally uncompromising. 
So you can be too. Call 1-800-ROCKPORT (762-5767) or visit www.rockport.com™ 

be comfortable, uncompromise.* start with your feet. 

NEW YORK BOSTON SAN FRANCISCO 
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remember, 


these guys can 


get to you just as 


easily as you can 


get to them. 


The web is one big place. 


You can get everything on it. Clothing, 


software, food, plants, bicycles, viruses and 


visits from hackers. With the good comes the 


bad, and that’s where we come in. From 


. 




enterprise network security and management, to 


virus protection for your home PC. Network 


Associates provides complete digital security 


solutions for your computers and the networks they 


run on. In fact, 80% of the Fortune 100 keep the 


boneheads at bay with our products. Network 


Associates. Software for good, not evil. 


network 


ASSOCIATES 


Because there are a lot of sick people out there. 


WWW.NAI.COM 
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Your imagination is your reputation. It makes 
your work unique. Cosmo™ Worlds frees your 
imagination to explore new dimensions. Build 
incredible models. Animate them. Drop in sound. 

Add interactivity. Optimize it all then publish it to 
the Web. Cosmo Worlds has been called “the 
Swiss Army chainsaw of VRML authoring tools.”* 

Rev it up and feel the power in your hands. 

A flat-out power that you control. Its plug-in architecture lets you tailor it to your specific needs and 
desires. A native VRML 2.0 authoring environment guarantees compliance with the VRML 2.0 spec. 

To be sure, check out your stuff on Cosmo™ Player, the most pervasive VRML viewer on the net. It’s 
integrated right into Cosmo Worlds. And everything rips because it comes from Silicon Graphics—the 
company that helped invent VRML. 

See for yourself. Call 1-888-91-COSMO ext. 743 or visit http://cosmo.sgi.com for more information 
on Cosmo Worlds. It’s fully compliant with everything a 3D designer uses. Especially your imagination. 

Now available on Windows 95 and Windows NT. 




Put yourself in it 


©1998 Silicon Graphics, Inc. All rights reserved. Silicon Graphics is a registered trademark, Cosmo, the Cosmo logo and Put yourself in it are trademarks, of 
Silicon Graphics, Inc. Windows and Windows NT are registered trademarks of Microsoft Corporation. *Pro/E: The Magazine. Issue: July/Aug 1997. 
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The 


THENETIZEN 

Comeback, 



Virginia Republican Bob Goodlatte is confident he can pass an 

encryption-reform bill this spring. Does he know something we don't? 



SAFE author Goodlatte 
is standing tall - even 
after two tough years in 
the encryption trenches. 


C onventional wisdom among the crypto-cognoscenti 
is that any hope of the US Congress passing a pro¬ 
encryption bill is dead. Just don’t try to sell that idea 
to Representative Bob Goodlatte (R-Virginia), 
author of HR 695, the Security and 
Freedom Through Encryption Act 
(SAFE), an encryption-liberalization 
bill that rolls back export restrictions 
on strong crypto and forbids the govern¬ 
ment from mandating the use of key 
recovery systems that place a decod¬ 
ing key within easy reach of cops. 

“SAFE is alive and on a roll!” 

Goodlatte proclaims. 

Then how was the “crypto is 
dead” meme birthed? Five com¬ 
mittees have taken whacks at the 
bill - the Intelligence Committee 
hijacked SAFE and rewrote much 
of it. This bastardized version of 
SAFE requires that all crypto 
sold or distributed in the US 
after January 1, 2000, include an 
instant-access decoding feature for 
use by law enforcement. 

The job of sorting through these 
various drafts rests with Represen¬ 
tative Gerald Solomon (R-New York), 
chair of the House Rules Committee. 

Solomon, Goodlatte’s most formidable 
crypto foe, has vowed that he will allow 
only a rewritten SAFE to move to the full 
House for a vote. But Goodlatte insists that 
Solomon will get rolled, noting that of the 


Rules Committee’s 13 members, 11 are SAFE cosponsors. 

Newt Gingrich (R-Georgia) has been conspicuously 
quiet during the crypto debate, but the Speaker has 
given Goodlatte private assurances of his intention to 
move SAFE’S original version to the House floor. From 
there, it’s a piece of cake, Goodlatte says. “We 
have 250 cosponsors. Every major business 
organization in America and every major 
privacy group supports it. When you have 
that kind of momentum, there is tremen¬ 
dous potential to do the right thing.” 

No piece of legislation is perfect, and 
SAFE is no exception. The language of 
the bill, which criminalizes the 
use of crypto during the com¬ 
mission of crimes, drives 
privacy advocates nuts. 
They compare this provi¬ 
sion to outlawing the use of 
a typewriter if the machine 
is used to type a ransom note. 
Thus far, however, Goodlatte 
hasn’t bought that argument. 
SAFE has already been on a 
bruising two-year ride. Overall, 
the crypto debate has raged for 
five-plus years. How did such 
a seemingly obscure issue 
grow legs? “When you talk 
about Big Brother wanting 
to have access to your com¬ 
puter,” Goodlatte says, “there’s 
nothing arcane about that at all.” 
- Brock N. Meeks 
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Access Fees, Again 


Chafing at the prospect of being 
required to link schools and libraries 
to the Net as part of their universal- 
service obligations, the Baby Bells 
are once again asking the Federal 
Communications Commission to levy 
access fees on Internet service pro¬ 
viders - a scenario that could drama¬ 
tically increase the cost of consumers' 
monthly Internet bills. Under former 
FCC chair Reed Hundt, the agency 
resisted calls to impose access fees, 
but it's unclear whether the new 
boss, William Kennard, will steer the 
same course. (See "Telco Terrorism," 
Wired 5.06, page 53.) The FCC will 
submit a report to Congress on the 
issue no later than April 10. 

- Todd Lappin 



Taking the EFF to the Next Level 

A s associate director of the American Civil Liberties Union, Barry 
Steinhardt helped spearhead the fight to overturn the Communica¬ 
tions Decency Act - an effort that signaled the ACLU’s emergence as a 
player in cyberspace. Now he is moving on to become president and CEO 
of the Electronic Frontier Foundation. Founded eight years ago as the 
world’s first cyber rights group, the EFF has since inspired spin-offs from 
EFFlorida to EF Australia. Nevertheless, in the post-CDA political land¬ 
scape, the San Francisco-based EFF has been struggling to overcome cash 

shortages and a cloudy agenda. 

Steinhardt has his work cut out for 
him. With a budget of US$1 million 
this year and membership hovering 
at 3,000, the EFF needs a strong 
leader who can effectively shepherd 
the organization into maturity. In 
his 17 years at the ACLU, Steinhardt 
gained a reputation as an uncompro¬ 
mising civil libertarian, and recently 
he has been an outspoken opponent 
of Internet content-filtering systems. 
“Since the CDA decision,” he says, “there has been a headlong rush to 
embrace tools that may well create a regime of private-sector censorship 
that’s every bit as troubling as the CDA.” 

He’s right, but such comments may alienate Steinhardt’s neighbors in 
Silicon Valley and frustrate policymakers in Washington, DC. Steinhardt, 
however, insists that he’ll be able to balance civil liberties principle with 
fiscal pragmatism. “We need a strategic approach,” he says. “That means 
being a little out ahead and saying some difficult things.” - Rebecca Vesely 




Give me 
your techies, 
your geeks, 
your hotshot 
programmers 
yearning to 
compile C... 


Help Wanted, Visa Required 


M icrosoft, IBM, and Oracle are squaring off 
against a coalition of environmental 
groups and immigration-reform organizations 
over proposals to raise or eliminate a cap that 
makes it difficult for foreign computer program¬ 
mers to work in the US. Acting under the auspices 
of the Information Technology Association of 
America, the high tech heavyweights claim they 
can't find enough skilled employees to fill vacant 
jobs. If all goes as planned, legislation liberaliz¬ 
ing these immigration quotas will be introduced 
in Congress this spring. 

Senator Spencer Abraham (R-Michigan), chair 
of the Senate Immigration Subcommittee, is 
spearheading efforts to raise or eliminate the 
current cap of 65,000 H-1B work visas issued to 
foreign professionals each year. (The ITAA esti¬ 
mates that roughly 14,000 of these visas go to 


high tech workers.) But Senate insiders say that 
changing the quota will require a massive lobby¬ 
ing effort to convince Congress of a compelling 
need to maintain US competitiveness. 

For now, the Clinton administration is unlikely 
to support the increase. During a meeting held 
to discuss the alleged high tech worker shortage. 
Commerce Department secretary William Daley 
insisted that raising the cap is "politically not 
feasible." Meanwhile, a coalition that includes the 
Federation for American Immigration Reform 
and the American Engineering Association is 
gearing up to oppose liberalization; they argue 
that more immigration would drive down lucra¬ 
tive high tech wages. Given Al Gore's eagerness 
to build support within the industry, however, 
the White House may well reconsider if the debate 
comes to a boil. - John Berry 
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Drudge Match 

Cyberspace doesn't render libel law obsolete. But to preserve free speech 

and a vibrant press, it's time to rethink how the law is applied. By Andrew L. Shapiro 


W hen the libel trial of Internet gossip maven 
Matt Drudge gets under way in the spring, 
free speech advocates will be watching the pro¬ 
ceedings closely. For years, critics have argued 
that libel law is ripe for reform. Now they’ve got 
new ammunition, because online media poses 
serious challenges to this body of law. 

Drudge, of course, has been in hot water since 
last year, when he reported (erroneously) that Sid¬ 
ney Blumenthal, a career journalist preparing to 
take a job in the White House, was a wife beater. 
Although Drudge posted a retraction the next day, 
Blumenthal filed a US$30 million libel suit against 
Drudge and AOL, which carries Drudge’s column. 

Blumenthal’s suit is unlikely 
to succeed. As a public figure, 
he has to show that Drudge 
knew the wife-beating allega¬ 
tion was false or acted with 
reckless disregard for the truth. 
Moreover, the fact that Drudge 
immediately retracted the state¬ 
ment will make it difficult for 
Blumenthal to show that his rep¬ 
utation was injured - the bottom 
line in a libel action. 

Whatever the outcome, this 
case - and the pivotal role Drudge played in break¬ 
ing the Monica Lewinsky scandal - raises impor¬ 
tant questions about defamation in the digital age, 
particularly its relationship to free speech. 

Libel plaintiffs today rarely win, and when they 
do, their multimillion-dollar verdicts are often 
overturned or reduced on appeal. Still, these 
actions can impose an icy chill on freedom of the 
press. Media organizations spend huge wads of 
cash defending themselves. Often it’s a protracted 
and expensive mess - one that can discourage 
journalists from reporting controversial facts. 

The rise of the Internet sheds new light on these 
problems. A fundamental assumption of current 
libel law, for example, is the notion that defendants 
are powerful actors who control the means of com¬ 
munication, while the people they write about are 
usually little guys who have no way to protect 
their good name. (This is one reason it’s harder 
for public figures to sue for libel; they’re presumed 


Online media poses 
a serious challenge 
to the fundamental 
assumptions of libel 
law. How serious? 
Says one expert: 

"You could be liable 
for what you write 
in your email." 



to have sufficient access to the press to rebut false 
statements.) But does this assumption still ring 
true in an age when anyone with a modem can be 
a publisher - and a public figure? 

In a world with many more information 
sources, all of which should be subject to skepti¬ 
cism, it may be time to revisit the very idea of 
harm to reputation. And what about the ephemeral 
nature of online statements? The Drudge case 
shows how easy it is not only to spread rumors 
in cyberspace, but to correct them. Finally, if old 
media defendants believe that their speech is 
chilled by big-money libel suits, imagine how 
frigid things could become for individual 
Internet users. “You could be liable for 
what you write in your email,” says 
Sandra Baron, executive director of 
the Libel Defense Resource Center. 

The Net doesn’t render libel law 
obsolete. But it should prompt us 
to think about ways to improve it. 

A decade ago, after presiding over 
one of history’s messiest libel cases, 

Westmoreland v. CBS, federal judge 
Pierre Leval wrote in the Harvard Law 
Review that both sides might have been 
better served by a no-fault, no-damages action. 
Under this arrangement, parties would simply 
ask a court to declare whether an allegedly defam¬ 
atory statement was indeed false. Cases would be 
shorter and cheaper to litigate, and instead of 
focusing on money or intent, the emphasis would 
be on whether something injuriously false was 
said - which, after all, is what libel is really about. 

Though this idea has received some support 
from legal scholars and lawmakers, it never really 
caught on. But it may be time to give it another 
look. A no-fault approach recognizes that reputation 
will be key in the digital age. It protects the good 
name of those who are wrongly defamed, while 
scorning those responsible for wrongful defaming. 
Best of all, it would protect speech much more 
than libel law does today. ■ ■ ■ 


Hold your breath ... 
Internet gossip 
columnist Matt 
Drudge is taking the 
law into the abyss. 


Andrew L. Shapiro (ashapiro@interport.net) is a 
fellow at Harvard Law School’s Center for Internet 
& Society. 
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Digital Dissident 

Babafemi Ojudu is behind bars in Nigeria 
for editing newspapers over the Internet. 
As managing editor of The News, Tempo, 
and PM News, Ojudu last summer became 
a target of Nigeria's dictator. General 
Sani Abacha. In response to the pressure, 
Ojudu abandoned his physical newsroom. 
Distribution went underground, printing 
was done in secret locations, and editors 
worked on reporters' stories via email 
and fax. But in November Ojudu was 
detained. As he wrote in a letter from 
prison,"I may be long here, but I know 
that one day I will again be part of the 
free world."- Adam Clayton Powell III 



The Library Lawsuit 

W hen Jeri McGiverin retired from teach¬ 
ing high school English in Virginia, 
she hoped to devote more time to writing, 
skiing, traveling, and piano playing. Instead, 
she was drawn into a series of bitter free- 
speech disputes in her native Loudoun 
County, an area west of Washington, DC, 
that is making the transition from horse 
country to bedroom community. McGiverin, 
who has two grown children, is president 
of Mainstream Loudoun, a nonprofit grass¬ 
roots organization formed to oppose local 
efforts to control library content and public 
school curricula. 

McGiverin’s organization is embroiled 
in a groundbreaking battle over Internet 
access in public libraries. Last fall Loudoun 
County’s board of library trustees adopted 
one of the most restrictive Internet-use 
policies in the country, mandating the use 
of filtering software (even for adult library 
users) and forbidding librarians to turn the 
software off under any circumstances. 

To fight the policy, Mainstream Loudoun 
teamed up with People For the American 
Way and civil liberties attorney Robert 
Corn-Revere to file the first lawsuit testing 
the constitutionality of filtering software in 


Order Out of chaos 


A s the spokesperson for Germany's Chaos Computer Club (CCC), Andy Muller- 
Maguhn is changing Deutschlanders'attitudes toward the hacker community by 
advising the German government on information policy. Last year he warned his coun¬ 
try's parliament, the Bundestag, about the dangers of holding ISPs liable for content 
carried on their networks.The resulting multimedia law exempted providers from out¬ 
right liability, although they must still take steps to block Web sites known to serve up 
child pornography or neo-Nazi propaganda. 

Since its informal founding in 1981 the CCC (www.ccc.de/) has exposed security holes 
in systems people count on, such as the German post office network - from which the 
CCC extracted, and promptly returned, DM135,000 (about US$75,000). More recently, 
the organization has shown how easily the PIN code used in Eurocheque ATMs can be 
obtained, even as banks have insisted that the cards are secure. 

As Deutsche Telekom's monopoly grip on German telephony loosens, and as Euro¬ 
pean Union telecommunications commissioner Martin Bangemann forges policies that 
will shape Europe's role in the information society, advocates of privacy and free access 
to information will continue to turn to the CCC for guidance and technical assistance. 

"In America hackers are perceived as a threat," Muller-Maguhn says."But here in Germany, 
we have a more positive view - David Hudson 


□ o 



public libraries. The American Civil Liber¬ 
ties Union later joined the case indepen¬ 
dently. For its part, the Loudoun County 
library board hired the nationally known 
litigation firm of Venable, Baetjer, Howard 
& Civiletti to argue its case after declining 
an offer of assistance from Communications 
Decency Act coauthor Bruce Taylor. 

“Adult library users should have the 
option of selecting filtered or unfiltered 
access to the Internet without asking a 
librarian,” McGiverin says. “In the guise 
of protecting them, the library board has 
denied Loudoun citizens their First Amend¬ 
ment rights.” - Jonathan Wallace 
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Bass Ale Imported By Guinness Import Company, Stamford, CT. 06901 ©1997 
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ENCYCLOPEDIA oj? rrra NEW ECONOMY 



PART II 

By John Browning and Spencer Reiss 
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Ecash The future of money, or at least of small change. 
Disembodied cash - encrypted electronic data redeemable 
for real money - is the new economy’s answer to coins 
and bills. Carried on a microchip-equipped smartcard 
or squirted remotely across the Net, it is cheerful, anony¬ 
mous, and cheap to administer. 

A variety of proprietary technologies - Mondex, ecash, 
CyberCash, Proton, and MilliCent, among others - are bat¬ 
tling for a share of the global consumer payments market, 
worth an astonishing US$7 trillion annually. Many of the 
schemes originate in Europe, where centralized banking 
systems and smaller national markets raise fewer barriers 
to entry than in the sprawling United States. 

For larger purchases, ecash schemes must battle not 
only with each other, but also with credit and debit cards. 
But for small purchases digital cash has overwhelming 
advantages - starting with transaction costs as low as a 
fraction of a cent. And with smartcards, you always have 
the right change for the phone booth or parking meter 
- if it takes smartcards, that is. 

Ecommerce Doing business on the network. 

More and more companies are making the Web their 
storefront. It’s cheap, global, and quick, with no margin¬ 
sapping middlemen. That’s why forecasters predict that 
online retail transactions will explode, reaching $10 bil¬ 
lion annually by 2000. And retail sales are merely part 
of the picture. While only a minority of Net users - let 
alone the public at large - have made a purchase online 
(security is still a big fear), the vast majority have used 
it to research which products to buy offline. 

The mail-order catalog industry is one obvious target. 
Online retailers don’t face the costs of printing or mailing 
paper, nor do they pay people to wait by the phones for 
orders to come in. The hottest markets for consumer sales 
are computer equipment (Dell racks up $3 million in soft¬ 
ware and hardware sales on the Web daily), books, music, 
travel, and finance. 

The current champ e-seller is router maker Cisco, whose 
online revenues are hitting $9 million a day. Customers 
like the convenience of buying and configuring products 


online. Aircraft builder Boeing is taking a different tack: 
suppliers of parts for its new 777 are required to adopt the 
company’s electronic-design standards so that partners 
can work together more closely. And Japan’s NTT is trying 
to broaden its base of suppliers by posting its require¬ 
ments online - in English as well as Japanese - and invit¬ 
ing bids from all comers. 

Education The ability to train yourself. 

Training - acquiring the skills necessary to do a specific 
job - is the most important form of investment in an 
information economy. Education allows people to manage 
their own ability to acquire and use knowledge - and, 
thus, to manage their own careers and lives. 

More and more people are grasping that opportunity. 
Today nearly half of all US college students are over age 
25, returning to school to increase their knowledge. Many 
mature students are financed by their employers. More 
still are investing in themselves, which is a double-edged 
sword for bosses: better-educated employees are good 
for business, but they also transform bosses from employ¬ 
ers into clients. 
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Electronic markets Faster and cheaper is better. 

A decade ago, MIT’s Tom Malone pointed out that infor¬ 
mation technology would shrink companies by promoting 
market-based trading. Firms would do less internally, 
focusing on the few areas in which they excel, and more 
externally, using electronic markets. Malone’s predic¬ 
tions have borne out: Markets are growing and firms 
are shrinking, in both absolute and relative terms. New 
markets are springing up for intangible goods such as 
bandwidth and pollution rights. And old ones for com¬ 
puter and auto components are expanding, as companies 
outsource more of the ingredients that make up their 
finished products. 

Increasingly, the issue is how to reinvent the whole idea 
of markets. What information - or how much of it - should 
market technology provide? Physicality can still be hugely 
important: a place at the top of the steps of the Chicago 
Board of Trade’s trading pit changed hands last year for 
nearly $1 million. Indeed, one reason Chicago’s electronic 
rivals haven’t taken off is that they haven’t managed to 
find ways to convey as much information as a crowd of 
milling, shouting traders - not yet anyway. 


Emissions trading Putting a price on pollution. 

The idea is simple enough: Regulatory agencies - local, 
national, maybe even international someday - issue pol¬ 
lution rights, entitling the bearer to emit a set amount of 
smoke, noxious gas, or chemical effluents. Companies that 
choose to pollute may purchase the right to do so, either 
on the open market or from a company that has cut back. 
Overall pollution levels fall, because the government 
issues a fixed - and, typically, declining - number of 
rights. And the economy stays healthy, because managers 
can judge for themselves whether the price of polluting 

- set now by an open market - is worth paying. 

US emissions trading schemes - notably for sulfur diox¬ 
ide, the chief cause of acid rain - are already doing busi¬ 
ness worth more than $1 billion annually. Participants at 
the 1997 global environmental summit in Kyoto agreed to 
make emissions trading part of any worldwide effort to cut 
greenhouse gases. Another suggestion: credits for compa¬ 
nies that make extra efforts to clean up the environment 

- planting trees that soak up carbon dioxide, for one. 



anno 



Trading the 
Right to 
Pollute 


Company (A exceeds 
pollution levels during 
its manufacturing 
process... 


... so it buys 
pollution rights 
from company B 
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Encryption The source of electronic trust. 

Spies, diplomats, and soldiers like codes, because ciphers 
can hide messages from prying eyes. But inserted into 
electronic files, codes can also be used to create distinct 
and reliable digital signatures - far more reliable than the 
paper-and-ink kind. Ecommerce’s future depends on it. 

Public key encryption, the main type in use today, pro¬ 
vides the two key-security functions needed to make net¬ 
worked transactions work: a digital signature, proving an 
electronic trader’s identity and legally binding him or her 
to a deal, and a suitably opaque cloak of confidentiality, 
behind which commercially sensitive - or just plain private 
- information can be hidden. As a bonus, it accomplishes 
these feats at virtually no cost and it requires relatively 
little technical derring-do. 

Despite all that, some governments - notably the United 
States - are seeking to restrict all but the weakest forms 
of encryption, even as they claim to promote ecommerce. 

The pretext is that criminals and terrorists will use it to 
hide their evil doings. But strong encryption software is 
already freely available throughout the world (there are 
dozens of competing products) and is an essential part 
of the trillion-dollar-a-day global financial system. Money 
doesn’t take unnecessary risks. 

ERM, 1992 crisis of Markets trump governments. 

For much of the 20th century, currency exchange rates 
were pretty much whatever governments decided they 
should be. But in 1992 the UK tried to support both a 
strong pound (to meet agreed-upon exchange-rate targets) 
and lower interest rates (to boost domestic output). The 
markets would have none of it. Central bankers spent bil¬ 
lions trying to maintain the pound’s place in the official 
European Exchange Rate Mechanism (ERM) - most of it 
going straight into the pockets of George Soros and other 
speculators. After a few weeks fraught with tension, the 
pound was cut loose and floated free - ending once and 
for all the illusion that national governments control the 
flow of money in a global economy. 

Hope springs eternal: In the early days of the current 
Asian financial crisis, Malaysian prime minister Mahathir 
bin Mohamad complained loudly that Soros and his spec¬ 
ulator friends were conspiring against him. The markets 
shrugged, hammered the overvalued ringgit down a few 
more notches, and waited for the message to sink in. 

Feedback, positive Success that breeds success. 

Positive feedback - growth that accelerates itself - 
annoys economists. They like to believe that every eco¬ 
nomic force has a counterforce, so that nothing grows 
without bounds and markets always balance competing 
interests. 

Positive-feedback loops create a winner-take-all world: 
whoever or whatever starts ahead gets further and further 
ahead. The classic examples are utilities such as gas and 
water companies - deemed natural monopolies, because 
their economies of scale grow without bound. Incumbents 
literally own their markets. 

anno 
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Digital technology gives this a new twist. Being first is 
not quite the guarantee it once was: look at WordStar, 
CP/M, and VisiCalc. But once a positive-feedback loop 
does kick in, the result can be awesome concentrations 
of economic power. Bill Gates once explained it this way, 
talking about Windows: “Momentum creates momentum. 
If you have volume, then people write apps. If people 
write apps, you have momentum.” And if it goes on long 
enough, you have $40 billion. 

Friction-free What markets want to he. 

One of the obvious effects of information technology is 
to make transactions of all kinds smoother. Indeed, the 
hefty profits to be wrung from eliminating high trans¬ 
portation costs, poor communications^ and parasitic inter¬ 
mediaries are one of the driving forces behind the whole 
new economy. 

Friction-free economics means empowered consumers, 
accelerated market development, and shorter life spans 
for products and jobs. No one’s roped into anything any¬ 
more. Efficiency rises, costs fall, and basic rules are rewrit¬ 
ten - hypercompetition prevails and the victors win by 
adapting quickest to change. Here lies an interesting 
dilemma: when it’s harder and harder to keep a grip, 
how do you sustain competitive advantage? 

Game theory The science of winning. 

Traditional economics concentrates on ascertaining how 
markets reach equilibrium; game theory looks at the stra¬ 
tegies players can use to win, making it ideal for the com¬ 
plex interactions of a networked economy. 

Originally developed as a branch of mathematics by John 
von Neumann and Oskar Morgenstern in the 1940s, game 
theory reduces complex interactions to simplified grids 



showing the likely payoffs or liabilities from any given 


move. In 1994 economists John Harsanyi, John Nash, and 
Reinhard Selten won a Nobel Prize for building workable 
economic tools from von Neumann’s insights. The classic 
use is to analyze how a company and its competitors might 
react to a given new strategy or set of events. The chal¬ 
lenge, in an ever more complex networked economy, is 
to figure out what all those factors and players might be. 
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Geography Where you are still matters. 

Electronic networks enable everybody to communicate 
with anybody anytime they want. That doesn’t mean we 
all do, or ever will. 

Robert Kraut of Bell Communications Research studied 
patterns of communication and collaboration among 
globe-trotting scientists. When it came to actual research, 
they almost never worked with anybody who wasn’t on 
the same floor in the same building. Good research, he 
hypothesized, came from shared confusion - bumping 
into somebody and rambling on about whatever is on 
your mind at the time. 

By the same token, there are conversations that you 
have with someone you see every day that you’d never 
think of having with somebody accessible only via email. 
And some of the most virtual people in the world complain 
they spend too much of their lives in meetings - or getting 
to and from them. All of which explains why, even in a 
global cybereconomy, places such as Silicon Valley - not to 
mention New York and London - will remain preeminent. 

Globalization Bye-bye borders. 

Retired Citicorp chair Walter Wriston puts it bluntly: 
“There is no place to hide.” With a relentlessness that is 
astonishing even hardcore globalists, worldwide markets 
and standards are rapidly emerging in finance, marketing, 
communications, and transportation. Advocates say the 
results will boost trade, productivity, and living standards 
worldwide. Critics say the price will include even greater 
inequities of wealth, vicious wage competition, and finan¬ 
cial crises. Either way, one thing is certain: the process 
has only just begun. 

Is globalization , as skeptical Europeans will loudly tell 
you, just a euphemism for Americanization ? Ironically, 
maybe not, historian Francis Fukuyama argues, because 
its most sweeping victories are coming just as classic red- 
white-and-blue America fades into a multicultural dawn. 
We’re all just modern now. Pass the ketchup. 

Grossman’s paradox Why there will always be a market 
for information. 

Assume, as many economists do, that markets know all 
available information, can perfectly deduce its conse¬ 
quences, and react as soon as possible to each fresh piece 
of news. Wharton’s Sanford Grossman was the first to 
point out that this assumption is self-contradictory. If 
markets are perfectly informed, then there is nothing to 
be gained from gathering more information. But if nobody 
gathers information, then markets will not be perfectly 
informed. Conclusion: We can never know it all - or at 
least we can never know that we know it all. 


Growth theory, new Knowledge creates economic growth, 
which spurs knowledge, which begets growth. 

Traditional economists view growth as a product of peo¬ 
ple and objects: an increasing population boosts growth 
by providing more labor; an expanding machinery base 
makes labor more efficient. New growth theory, built on 
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work done in the 1950s by Nobel laureate Robert Solow 
and currently championed by Stanford University’s Paul 
Romer, points out that knowledge - particularly of tech¬ 
nology - is crucial to the process. Though it might seem 
obvious, this insight turns a generation of economic the¬ 
ory on its head. 

A classic example is India’s automobile industry. Tariff 
walls long protected it, on the theory that high prices 
would be plowed back into investment, fueling more 
growth. Nothing of the sort happened. India still produces 
bad copies of 1950s and ’60s British cars on outdated 
machinery. When the country cut itself off from world 
markets, it also cut itself off from ideas. The very policies 
meant to create growth stymied it. 

In the absence of such self-defeating policies, new 
growth theory (dubbed “new” to differentiate it from its 
more traditional antecedents) is essentially optimistic: 
Knowledge builds on itself, doubly so when boosted by 
information technology. So, instead of limits from scarce 
resources, knowledge-based economies can look forward 
to increasingly rapid progress driven by the growing 
abundance of ideas. If politicians don’t mess it up, that is. 

Hayek, Friedrich von Free-market seer. 

An Austrian-born British economist, Hayek (1899-1992) 
preceded Milton Friedman as the modern prophet of free 
markets. His best-known idea: Planned economies can’t 
succeed, because over the long run even the most enlight¬ 
ened bureaucrats aren’t smart enough to make them work 
- and never will be. Japan, take note. 

Hayek’s 1944 The Road to Serfdom became a revered 
part of the Cold War anticommunist canon. But he won 
the 1974 Nobel Prize in economics for a more specific 
insight: Government intervention in free 
markets merely forestalls problems such 
as inflation, unemployment, and reces¬ 
sion. The heart of the problem is that 
people are smart enough to anticipate 
and undermine government actions - 
say, a change in interest rates. So gov¬ 
ernment ultimately can’t fix economic 
problems; it can only hope to convince 
people to fix them for themselves. 




reckons that information’s ever larger share in modern 
economies will put increasing returns more and more at 
center stage - and upend everything from traditional 
business culture to antitrust policy. 

Information food chain Data, information, knowledge. 

All bits are not created equal. Some carry useful data, 
others are random marks on a page, garbage on a disk. 
Digested by the human mind, data becomes information 
- messages that change the way we think about the world. 
Knowledge is a step further: mental tools that make sense 
of things, an evolving set of beliefs about the world. 

Once the world’s information truly is at everybody’s 
fingertips, the only thing that will distinguish the rich 
and powerful from the merely struggling is what’s in their 
heads - the knowledge of what information to call for and 
how to put it to work. Knowledge is what makes mere 
information valuable. Which is why management guru 
Peter Drucker famously calls it “the only meaningful 
resource today.” 

Information technology Tools for creating, sorting, storing, 
and moving data. 

Computers, the software that runs on them, and the net¬ 
works that connect them are the key enabling technolo¬ 
gies of the new economy. IT is now the single biggest part 
of the US economy, about 11 percent of the GDP. But high 
tech growth alone is not what the new economy is about. 


Increasing returns Those that have, get. 

Most markets are characterized by diminishing returns: 
to manufacture more, raw materials have to be brought 
from further and further away, until at some point it liter¬ 
ally isn’t worth the effort. Competitors slug it out around 
the margins. Increasing returns - typical of information- 
based industries, including software - work the opposite 
way: companies develop a product once, then sell it over 
and over at ever higher margins. The frequent result: 
markets dominated by a single company. 

Increasing returns are also common in complex nat¬ 
ural environments: successful species dominate. Brian 
Arthur, an economist at New Mexico’s Santa Fe Institute 
who has made his career exploring the consequences, 
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On the contrary, it’s the use - not merely the making 
- of new tools that’s important. 

Successful new technologies typically begin as hobbies 
or enthusiasms, then slowly substitute for older technolo¬ 
gies. (Remember the horseless carriage?) Eventually, they 
transform whole industries and markets. And finally, they 
are taken for granted, part of the landscape. 

In the 1950s and 1960s, when the car was king, many 
experts concluded that the whole economy would soon 
be run like big Detroit car companies. Predictions that 
the future will be run like Microsoft are likely to prove 
equally wrong. Only when we start to take technologies 
for granted will their real impact be felt. And for comput¬ 
ers, that still remains a long way off. 

Information theory How to measure meaning. 

Fifty years ago Claude Shannon, a Bell Labs engineer, pub¬ 
lished a monograph with the first modern definition of 
information: a message that reduces uncertainty. And he 
added that the amount of information carried by any mes¬ 
sage can be quantified by looking at the extent to which 
it reduces uncertainty. 

Shannon’s work has had more impact on telecom engi¬ 
neering than on corporate strategy. But it is also a useful 
reminder: information is made up of messages, however 
trivial, that change our beliefs about the world. 

Innovation The only source of sustainable growth. 

Constant innovation has long been recognized as vital to 
healthy economies, somewhat less so for individual com¬ 
panies, whose success has often depended on making one 
great innovation and then milking it. 

The rapid spread of information technology has shifted 
the nature of competitive advantage. Owning a vault full 
of patents or a high-efficiency production line is no guar¬ 
antee of anything. Some firms, as MIT’s Eric von Hippel 
points out, get their new ideas from their customers; 
others look to their suppliers for the lead. Either way, 
the key is to “own” a problem that needs solving - to have 
an understanding of the world or a relationship with cus¬ 
tomers. To keep up, you need the right answers; to get 
ahead, you need the right questions. 

Intangible assets Things of value you can't drop on your foot. 
Intangible assets are one of the great puzzles of the new 
economy. In most industries, brands, research, expertise, 
and the knowledge of how to do things make up an 
increasing share of a company’s value. But they typically 
are missing from the audited figures that supposedly show 
how much a company is worth. 

Stock-market bulls say that this paradox explains 
today’s high valuations: markets are valuing assets that 
conventional accounting does not capture. Perhaps. 
Certainly information has become more valuable in the 
new economy, and information is at the core of most 
intangible assets. The problem is deciding precisely how 
knowledge-based assets could or should be valued. Is 
advertising an investment in building a brand asset or 
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just another cost of doing business? Should software devel¬ 
opment be counted as an investment or, as most companies 
do today, as an expense? Decades-old tax codes drive most 
of the answers. Time for a change. 



Intellectual capital The sum of what you know. 

The most valuable part of any company is what walks 
in and out of its doors every day. The working knowledge 
that people carry in their heads - knowledge of products, 
customers, how to work together, and so on - are a com¬ 
pany’s intellectual capital. 

Purists will argue about whether it should strictly be 
called capital. People, after all, cannot be bought and sold 
like most traditional forms of capital. But the bottom line 
is that having the right team is more crucial than ever. 
And now that expertise can be translated directly into 
investment cash, it is a lot more like old-fashioned capital 
than purists may realize. 

Intellectual property Legally protected ideas. 

Intellectual property - patents, copyrights, and trade¬ 
marks - is an intangible asset that can be bought and 
sold. The laws that govern it try to balance competing 
interests: innovators, who typically want more control 
over their ideas and to profit from them, and everybody 
else, who typically wants looser controls, so that other 
innovators can use them to move things even further 
ahead. The result is a set of deliberately leaky laws. 

Digital technology’s easy creativity has set off a vigorous 
debate. Some key intellectual-property players - notably, 
Hollywood movie studios - say that the laws should be 



tightened to compensate for the Net’s loose environment. 
Opponents say the laws should, if anything, be eased to 
prevent existing owners from profiteering as the Net mul¬ 
tiplies their markets. 

Another hot issue is databases. US law generally doesn’t 
protect collections of facts: companies can - and do - strip 
information from telephone books and other freely avail¬ 
able sources, then sell the reconfigured results as they like. 
The original owners argue that they would produce even 
more if they could get more-airtight rights. But most sug¬ 
gestions on how to offer greater protection would put a 
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damper on everything from scientific research to sports 
reporting (because teams or leagues might assert owner¬ 
ship over players’ stats). 

Some digital enthusiasts argue that the very term intel¬ 
lectual property is an oxymoron. They are probably right. 
But that doesn’t make the laws governing it any less 
important - or any easier to write. 

Just-in-time learning Knowledge at your fingertips. 
Just-in-time education does for knowledge what just-in- 
time delivery does for manufacturing: it delivers the right 
tools and parts when people need them. Instead of spend¬ 
ing months in boring classrooms, people can use networks 
and clever databases to answer questions and solve prob¬ 
lems as they crop up. 

Efficiency isn’t the only issue: technology’s breakneck 
pace makes it ever harder for training to keep up. Just-in- 
time education means constantly upgrading your work¬ 
force’s knowledge base, supplementing - or even replacing 
- traditional technical schools and four-year colleges. Not 
as much fun as dorm life, though. 


Lock-in The high cost of switching technological horses. 
Hardware and software are the least of what companies 
invest in information technology. The really important 
investments are data and the time and effort spent learn¬ 
ing how to use new systems. Protecting those investments 
explains why many companies stick with obsolete, ineffi¬ 
cient computer systems. The cost of converting to new 
technologies and retraining workers outweighs the bene¬ 
fits - or seems to. That extra cost, multiplied by thousands 
of companies and millions of users, is called lock-in. Or 
Windows 98. 

Lock-in can happen with many kinds of standardized 
products - railroad gauges and VHS video are classic 
examples. Information technology is especially vulnerable 
because it typically involves integrated systems, in which 
it is hard to change only a few things. 

Big hardware and software firms tend to like lock-in: 
it keeps competitors at bay. But in order to keep customers 
locked in, companies have to waste time and effort tend¬ 
ing old technologies, even the best of which eventually 
run out of steam. 


Knowledge management Husbandry for ideas. 

If knowledge is the only real asset, why not manage it 
like any other? That thought has spawned a mini-indus¬ 
try, from purportedly knowledge-capturing software to 
corporate "chief knowledge officers” responsible for mak¬ 
ing their companies smarter. A lot of these efforts are 
misguided. 

The problem is that knowledge isn’t like other inven¬ 
tory - it can’t just sit in the warehouse until needed, 
then be dusted off and used. It has to be kept fresh, rele¬ 
vant, and alive. It has to be exercised through continual 
discussion and revision. And it cannot be managed sepa¬ 
rately from the people in whose heads it resides. That’s 
the reason companies that successfully manage their 
knowledge focus on putting people in touch not with vast 
databases, but with other people. Typically, this means 
putting questions on an equal footing with answers, 
because it forces those with knowledge to reshape it con¬ 
tinually, to fit their colleagues’ needs. In the process they 
continually renew their knowledge and avoid seeing it 
depreciate into irrelevance. 

Knowledge worker Someone paid to think. 

At the beginning of this century two-thirds of working US 
citizens earned their livings by making things; today two- 
thirds earn theirs by making decisions. This change has 
brought prosperity and standards of living our grandpar¬ 
ents could only dream of. But it has also made the world 
a less certain place: a knowledge worker, today’s bosses 
say only half in jest, is someone who can never quite 
manage to define their own job. 

Decision makers are harder to manage than manual 
workers: telling them what and how to decide defeats the 
purpose. Worse, the best decision makers know things 
their bosses don’t - one reason being in charge just isn’t 
what it used to be. 





"How will you be paying? Electronic transfer of funds, credit card, 
check, cash, precious metals, rare coins, brightly colored shells, or livestock?” 


Markets, free Collective intelligence. 

If human beings were omniscient, most markets would 
make no sense. After all, there’s no reason to trade stocks 
if everyone knows the true value of every company. But 
people are not omniscient. And markets are the best way 
yet devised to overcome human limitations in deciding 
what to build, buy, or sell. 

Markets are democratic, sort of. And they leave individ¬ 
uals free to make their own choices. Markets are not per¬ 
fect, but the alternatives are more imperfect. 


Mass customization The market of you. 

The Industrial Age created a dilemma. Goods could be 
mass produced, standardized, and cheap. Or they could be 
individually made, unique, and expensive. The informa¬ 
tion age - and the advent of computer-controlled machine 
tools - lets consumers have it both ways: customized and 
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cheap, automated and personal. So the question isn’t 
whether people can choose - it’s whether they’ll want to. 

Off-the-rack suits and off-the-showroom-floor cars 
relieve you of having to think in too much detail about 
what you want. Custom-fit Levis? Fair enough. Custom- 
configured computers? OK. But for most people, utter 
freedom of choice can lose its appeal pretty quickly, 
no matter how low the price. Custom-created audio CDs, 
to take one current fad, make sense only if you already 
know, song by song, exactly what you like. 

Still, mass customization will feed what has been termed 
the deindustrialization of consumer-driven economics: 
increasing status for things that can’t be supplied on a 
large-scale basis, period. Montana ranches, Ming vases, 
and massages, for starters. 

Microfinance Walking before you run. 

Traditional aid to developing countries focuses on big 
projects - dams, power stations, factories - that often 
do remarkably little for the people they’re supposed to 
help. Microfinance programs change that by investing at 
the grassroots, lending tiny amounts - often $50 or less - 
to eager protoentrepreneurs. 

Pioneered by outfits like Bangladesh’s Grameen Bank, 
microfinance schemes eschew bloated bureaucracies, sup¬ 
porting their members with local self-help groups. The 
key to their success is information: on-the-ground knowl¬ 
edge of who is a good credit risk and of what microenter¬ 
prises - typically things like handcrafts and small trading 
- stand the best chance of success. Decentralized, adap¬ 
tive, and based on local knowledge, microfinance is the 
vanguard for fast-track change in the developing world. 

Microprocessor Distributable intelligence. 

When a team of four Intel engineers first put all the com¬ 
ponents of a computer on a small silicon chip in 1971, 
giant mainframes ruled the information world. Nobody 
had a clue what to do with their tiny cousins. Today main¬ 
frames are a minor subspecies, and there are four times 
as many microprocessors as people on the planet. 

An ever greater number of those little brains are 
devoted to dumb tasks like running CD players or moni¬ 
toring your car’s timing. But the really interesting thing is 
what happens when they start getting linked together 
through the Net and operating and monitoring everything 
from roadside traffic-flow systems to electric-power lines. 
The value of a network increases as the square of the 
number of linked devices. What’s 20 billion squared? 

Microsoft 800-pound gorilla. 

The lord of lock-in, Microsoft supplied the operating sys¬ 
tem on 90 percent of the 91 million personal computers 
sold in the world last year. 

Bill Gates has a classic new economy skill: seizing oppor¬ 
tunities. In 1980, when IBM needed software for its revo¬ 
lutionary new personal computer, Gates hustled out and 
bought DOS from Tim Patterson, another Seattle program¬ 
mer. Even after he won the IBM contract, Gates, for years, 



never believed that an OS could be as valuable as pro¬ 
gramming languages. Fortunately for him, he was wrong. 

Now he plays the new economy like a $11 billion-a-year 
violin, with millions of locked-in customers - most of 
them quite content to be so. Network externalities ensure 
that the more people buy Microsoft products, the more 
valuable those products become - both for those buying 
them and for those who already own them. Microsoft now 
looks invulnerable. Almost as invulnerable as IBM looked 
when Microsoft toppled it from the geek throne. 
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Millennium bug Unplanned obsolescence. 

Back in the early days of computing - that is, about 20 
years ago - memory was expensive. So programmers 
thought they’d save a byte or two by using only the last 
two digits of the year in calculating dates. No one imag¬ 
ined that the programs would still be in use when 99 
rolled over to 00. Or that the problem they were creating 
- dubbed Y2K, for year 2000 - would be the stuff of maga¬ 
zine covers two decades later. 

Will phones stop ringing and planes fall out of the sky 
at 12:01 a.m. on January 1, 2000? No one knows. No one 
can guarantee that there won’t be problems. In an ever 
more networked world, one overlooked line of old date 
code in the wrong place could, in theory, kick off cascad¬ 
ing troubles. In that possibility lie both waking night¬ 
mares for corporate IS managers and a boom worth tens 
of billions of dollars a year to eager Y2K consultants. 



“I think globally , but I spend locally . " 

Mindshare When everybody knows your name. 

Growing talk about mindshare instead of market share 
is another small example of technology’s ability to turn 
traditional relationships between supply and demand on 
their heads. Market share’s focus is what people are pro¬ 
ducing and selling today; mindshare measures what 
people are talking about for tomorrow. It’s brand aware¬ 
ness - and then some. And in ever faster-moving markets, 
being talked about can be a competitive advantage as 
strong as a top-flight production line - if not stronger. 
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Monopolies Too much of a good thing. 

Technology is turning the tables on monopolies. Tradi¬ 
tionally, monopolies have been about tangible assets. John 
D. Rockefeller, for example, dominated the oil industry 
by buying up pipelines. Information technology can route 
around such obstacles, introducing competition into one¬ 
time natural monopolies like electric power and long dis¬ 
tance phone service. But the process creates new kinds 
of commercial hegemony based on control of what can 
loosely be called ideas. 

Patents and copyrights are monopolies on ideas - tem¬ 
porary at best and often leaky. The newer sort stem from 
the daunting commercial power of the new economy’s 
most powerful engines: standard setting - another term 
for lock-in - and increasing returns. 

The result is a wilderness for would-be regulators. If 
Microsoft dominates PC operating systems, is that good 
for consumers because it creates compatibility? Or bad 
because it quashes competition? How far should Microsoft 
be able to extend that dominance by incorporating other 
technologies - Internet browsers, for example? And should 
the same rules also apply to Intel incorporating new fea¬ 
tures into its microprocessors? Quite simply, no one 
knows. But if markets are indeed to rule, governments 
- or someone - need to come up with smart answers. 
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Moore’s Law High tech’s tidal force. 

In a 1965 speech, Intel chair (now emeritus) Gordon Moore 
made a famous observation: With price kept constant, the 
processing power of microchips doubles every 18 months. 

Moore’s Law, as it came to 
be known, governs Silicon 
Valley’s most important 
product cycles, for hard¬ 
ware and software alike. 
And its relentless drive 
has spawned whole new 
industries: digital watches 
calculators, videogames, 
the Internet - with smart 
phones, digital TV, and 
who knows what else on 
the horizon. 

How long will Moore’s 
Law hold up? Or put 
another way, when will 
its hockey-stick growth 
curve droop into a more 
mundane S? Twenty years 
is the usual guess, which 
is another way of saying 
no one knows. 
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Narrowcasting More signal, less noise. 

Electronic media let you pick your weapon. Broadcast is 
for brand building in mass markets. Interactivity ferrets 
out individuals. And between them lies narrowcasting, 
the perfect tool for mining niche markets. 
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ESSE? 

Narrowcasting’s pioneer days were on cable television, 
but its true home will be the long-anticipated convergence 
of TV and the Net. Web-based streaming-media technolo¬ 
gies already make possible live telecasts to audiences as 
big as 50,000 people at a cost per viewer lower than 
cable. When you’re paying to reach people, it pays to 
reach only the ones you really want. 

Netheads versus Bellheads The great telecom divide. 

Anything the phone system can do, the Internet can do 
better, and cheaper - or soon will. The International 
Telecommunication Union, a Geneva-based Bellhead 
redoubt, admits that transmitting data over traditional 
phone networks already costs four times more than send¬ 
ing it by Internet packet switching. That difference is 
widening. And some of those cheap data packets are 
already carrying digitized voices, taking bites out of the 
telcos’ core business. No wonder even AT&T and Deutsche 
Telekom are investing in Internet telephony. 

But more is at stake. Netheads and Bellheads have 
fundamentally different styles of business. Bellheads 
“serve” customers; Netheads want to enable customers 
to serve themselves. Traffic on the Net is doubling every 
six months; voice traffic is growing at less than 10 percent 
each year. The only real question is why the Bellheads 
don’t get smarter faster. One answer: massive sunk costs. 

Netscape The new economy’s corporate poster child. 

Founded in 1994 to capitalize on an interesting US gov¬ 
ernment-funded project called the Internet, Netscape 
proves that even Wall Street can understand new economy 
concepts like increasing returns. Eight months after 
Netscape Navigator 1.0 officially shipped, investors were 
pouring millions into a company that gave away its main 
product. The then-novel idea: to establish both a brand 
and a must-have platform. 

For its pains, the Mountain View, California-based com¬ 
pany quickly gained most of the browser market, a sub¬ 
stantial - and paying - server business, and a default 
homepage that is one of the most heavily trafficked sites 
on the Web. But it also quickly got a face full of Microsoft, 
matching it free browser for free browser, and then some 
- at least until the Justice Department stepped in. 

Under siege - not least from Wall Street - Netscape 
responded earlier this year with another leap of new 
economy faith, announcing that it will publish the source 
code to Navigator 5.0 - what would ordinarily be a key pro¬ 
prietary secret. The idea is to make Navigator an “open” 
standard for browsers - and thereby enlist software devel¬ 
opers around the world to help build a better one than 
Microsoft’s. So Netscape’s future will literally be built 
by its customers. Or will if it can figure out how to make 
enough money to survive as a stand-alone company. 

Part III, the final installment of Wired’s Encyclopedia of 
the New Economy ; will appear in Wired 6.05. 

John Browning (jb@poplar.com) is a Wired contributing editor based in 
London; Spencer Reiss (spencer@wired.com) is a senior editor at Wired. 
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The Hot New 
Medium Is... Email 

List publishing is not merely information delivered to your mailbox, 
it's the devolution of mass media into the hands of everyday people. 

And it's growing faster than the Web. 


By David S. Bennahum 


M onday, March 4,1996, begins normally enough. 

At my office in New York, writing an article. I’m 
reluctant to start working, so I do what most writers do 
when they don’t want to work: I procrastinate, checking 
my mailbox for new messages. A few arrive. Nothing 
particularly interesting. Then one catches my attention. 
“MEME: georgia6@hr.house.gov joined the list.” I sit 
up. Georgia6? That’s Newt Gingrich’s district. The 
Speaker of the House just joined Meme ? Well, I think, 
that’s extraordinary. The power of ideas. Gingrich is 
on my list! 

Meme is my newsletter, delivered once a month via 
electronic mail to 4,400 subscribers. Many of them for¬ 
ward Meme to friends, col¬ 
leagues, and other mailing 
lists, until it reaches 20,000 
- maybe 30,000? - people. I 
can’t be sure how many. The 
Net is too permeable, pass¬ 
ing information so easily, 
that keeping track of copies 
is impossible. That’s why I 
called the newsletter Meme : 
a meme is a contagious 
idea, and I want each issue 
to spread through the net¬ 
work like a virus, from 
mailbox to mailbox, from 
mind to mind. Meme 
explores the development 


of cyberspace through an essay I write or an interview 
I do. I’ve sent out writings on the Unabomber, musings 
on the future of Microsoft, and interviews with former 
Secretary of Labor Robert Reich, among others. 

I don’t make any money off Meme. The newsletter is 
free. What counts is who reads it. The power is in the 
network of people who receive my ideas. Publishing a 
list is like that: success is often measured by who’s on 
the list, rather than by money or the sheer number of 
subscribers. 

There’s an indelicate thrill I feel each time I finish 
an issue: I press Send and my words go out to thou¬ 
sands of people. Readers make Meme possible through 

their time, their interest, 
their enthusiasm. I know 
the names of everyone 
who joins my list, because 
the software that manages 
the distribution of Meme 
automatically sends me 
notices of new subscribers 
and departing ones. The 
reward is in the dialog 
- in knowing some use, 
some benefit, is gained 
from my work. Letters 
from readers are precious. 
So is the expanding circle 
of readership. When each 
issue goes out (I’ve pub- 
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Al also knows he's on a flight to L*A. today. 


Flight #133, a Boeing 767 departing 


New York Kennedy at 4:15 p*m* out of 


Gate 48, scheduled to arrive into LAX at 


7:38 p.m.. Gate 41, Baggage Carousel 3. 


For his seating assignment, he's upgraded 


himself from 31A to 7A. And is looking 


forward to watching "Batman & Robin 1 


on video, which his wife refuses to see. 


even if it does have George Clooney* 

Al knows he'll earn 3,475 AAdvantage 
travel awards program miles, leaving him 
just 530 shy of earning his next set of 


upgrades, which he should pick up 


also arrange upgrades and get up-to-date 
AAdvantage account information, all online. 

And Al can earn up to 1,000 bonus 
AAdvantage miles for every round trip on 
American and American Eagle® he books using 
the American Airlines web site and completes 
by June 30,1998. 


www.aa.com 


'ten 


Ned knows he's on a flight 


to L.A. this afternoon. 


Pop quiz: Why does Al know so much? 
A) He’s a genius B) He’s a swami or C) He 
uses the American Airlines web site. 

C - Al uses American’s web site. Which 
means he can get all sorts of flight 
information. Book and purchase tickets, and 
receive confirmation via e-mail. He can 


For Internet users, the American Airlines web site is located at www.aa.com To order Personal Access™ travel planning software for your PC, call 1-800-222-2377. 


AmericanAirlines 

Something special online® 


AmericanAirlines, AAdvantage and American Eagle are registered trademarks, and Personal AAccess is a trademark, of American Airlines, Inc. American Eagle is American’s regional airline associate. AmericanAirlines 
reserves the right to change AAdvantage program rules, regulations, travel awards and special offers at any time without notice, and to end the AAdvantage program with six months notice. 

“Batman & Robin,” trademark and ©1998 Warner Bros. Batman, Robin and all related characters and indicia are trademarks of D C Comics © 1998. 







lished 28 since August 8,1995), the circle 
changes. It gets a little bigger. My readers 
give me their time, their interest, their will¬ 
ingness to receive something in a medium 
where reducing, rather than increasing, the 
amount of information we receive is the 
rule of the day. I give them ideas in return. 
It’s democracy of a kind, each arrival and 
departure from the list a vote of confidence 
or no confidence. 

A little later in the day, “MEME: mtvyakl 
@aol.com joined the list” pops up in my 
email. MTV? I wonder who turned them on 
to Meme. Dozens of new subscribers start 


coming in, my email program bleeping 
every few minutes, announcing another 
new Meme subscriber. “MEME: markoff 
@nyt.com joined the list” - John Markoff, 
a New York Times technology writer, just sub¬ 
scribed. It’s turning out to be a hectic day. 
The potential ancillary benefits of list pub¬ 
lishing come to mind - maybe I’ll be invited 
by Gingrich to testify in front of Congress 
about digital technology. Or MTV will put 
me on the air. And then the big ones roll in: 
“MEME: vice.president@whitehouse.gov 
joined the list,” “MEME: first.lady 
@whitehouse.gov joined the list,” “MEME: 
president@whitehouse.gov joined the list.” 
The president of United States just joined 
my list! I try to get my brain around that 
one. How did that happen? I imagine that 
somewhere, someone has republished an 
issue of Meme or mentioned it glowingly, 
and now I’m feeling the aftershock. I do 
what I have to do. I call my dad. “Dad,” I say 
to him on the phone, “you’re not going to 
believe this. The president subscribed to my 
list. And the vice president.” Maybe I should 
take a day off and celebrate. 

A few hours after Bill Clinton joins Meme, 
I received a message from someone named 


Tim Heberling at the White House: “Good 
Day! I am the administrator of whitehouse 
.gov. Someone has spoof-subscribed the 
following accounts to your listserv’s ser¬ 
vices: first.lady@whitehouse.gov, vice 
.president@whitehouse.gov, and president 
@whitehouse.gov. I request that you unsub¬ 
scribe them.” The shame! The cruelty! 

I should have known. All those people sub¬ 
scribing in one day? But that’s the thing 
with lists - you never can be sure where 
they will go. The president could be reading 
an issue, for all I know, filtered through 
some staffer’s personal email address. It’s 


a level playing field out there in listspace. 
Not just in theory, but in reality, I can reach 
the president with my list. Anyone can. 

More often, the payoffs are heartfelt and 
far humbler. “I edit a senior citizens monthly 
magazine in Bombay, India, called Dignity 
Dialogue. My readers are educated upper- 
middle-class. I would like to take them to 
your thoughts ... They are not yet wired 
... They will take another five years I think, 
our country’s senior citizens. So I would 
like to feature your pieces in my column, 
Futures.” “We publish F.U.N. News , a news¬ 
letter for homeschoolers. A reader forwarded 
Meme 2.13 to us and we thoroughly enjoyed 
it. We would like to excerpt parts of it to 
include in our newsletter.” 

Saying yes to all these requests is consis¬ 
tent with my original motivation for starting 
Meme - behind-the-scenes journalism, infor¬ 
mation that would otherwise sit in my files 
unused, is passed on, given away to readers. 
The summer Meme began, I realized that, 
rather than sitting on the sidelines and 
reporting on other people finding new uses 
for computer networks, with email I could 
join in and start an experiment of my own. 
Break down the separation between writers 


and readers and take a chance on being 
one-on-one, without the buffer of editors, 
paper pages, and advertisements between 
us. As I wrote at Meme’s inception, “I also 
want to test this theory that on the Net the 
writer becomes publisher and distributor 
all in one - and that somehow it can work 
out. I want to believe it can work: that I 
can provide quality information which is 
accentuated and enhanced by appearing 
in this medium ... I have no idea how this 
will turn out, or what it might lead to. That’s 
the best part about it.” 

When I started as a list publisher, I had 
no idea how lists worked in the market¬ 
place, a place where, at its simplest, some¬ 
thing is exchanged for something else. What 
is exchanged on a list, where money rarely 
is the prime measure of success or failure? 
Ideas, time, and attention - the sometimes 
vast numbers of subscribers, or powerful 
people on a list - are all part of a complex 
ecology in an environment remarkably sep¬ 
arate from traditional markets, where get¬ 
ting something for nothing remains a 
paradox. In the world of lists, though, you 
can seemingly make something from noth¬ 
ing. Here you find a pure example of the 
peculiar way new markets of cyberspace 
function. It’s a place where traditional mod¬ 
els lose their meaning and power comes not 
from wealth, but from thought. There is 
something sublimely Platonic here: the ideal 
of the thing matches the thing itself. List 
publishing is a real example of our idealized 
picture of the Net as a place where all can 
speak and ideas flow freely. 

Because it’s so ubiquitous, list publishing 
is powerful: reaching one person is as easy 
as reaching a million. Since most lists are 
free, the barrier to receiving them is very 
low. All you need is an email account. List 
publishing is the devolution of mass media 
into the hands of everyday people - people 
who can, with almost no overhead, gestate 
and spawn enormous publishing empires of 
their own, or, if they choose, small intimate 
salons, private spaces between friends. 
Whatever the scale - from the nearly 1 mil¬ 
lion-person list (CNET’s Digital Dispatch , 
one of the largest lists in the world) to the 
two-person list, the cost of production and 
distribution is extremely low. That’s an 



what is exchanged on a list, 

where money rarely is the prime 
measure of success or failure? 

Ideas, time, and attention. 
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important distinction when comparing lists 
to self-publishing on the Web. 

The barrier to entry onto the Web 
remains higher than the barrier to email. 
Web sites require more labor to produce. 
They favor more advanced computers, with 
fast connections and color screens. Web sites 
are also more expensive to operate, since 
hosts charge popular sites proportionately 
increasing amounts of money based on 
increased traffic. A popular list faces a lower 
cost structure: email traffic is distributed 
among many servers as it travels through 
the Net, each sharing part of the cost of trans¬ 
mission. Lists are lowest common denomi¬ 
nator, democratic technology. If there’s 
one thing everyone can do on the Internet, 
whether they’re in Saint Petersburg, Florida, 
or Saint Petersburg, Russia, it’s read email. 
The medium is platform agnostic. List pub¬ 
lishing is the tangible technology that, so 
long as it exists, ensures that a multiplicity 
of voices exist in cyberspace. Take the Web 
away from the Net, and the Net fundamen¬ 


swelling by 5 to 10 percent a month. That’s 
faster than the growth of Web usage, which 
according to RelevantKnowledge, an Inter¬ 
net survey company, increased by 3 to 4 
percent a month during August 1997 to 
January 1998. 

List expansion is bolstered by programs 
that automate the technical management 
of the list. Two programs, Listserv and 
Majordomo, control approximately 75 per¬ 
cent of the market. According to L-Soft, 
the company that makes Listserv, it knows 
of 77,000 lists using the program. Brent 
Chapman, author of the Majordomo list¬ 
serv software, estimates there are 110,000 
active lists using Majordomo, which, unlike 
L-Soft’s Listserv, is freeware. The combined 
total of 187,000, however, is a conservative 
estimate, since, as Chapman points out, 
universities and corporations use lists inter¬ 
nally, and these are not easily counted. 

These thousands and thousands of lists, 
compose a growing shadow world, a world 
whose origins and evolution exist on the 


List growth comes from word of mouth, 
from readers forwarding messages. 

You can't easily buy or manipulate 
that kind of participation. 


tally remains the same. Take away multi¬ 
person email, and the Net isn’t the Net 
anymore. It’s something else, something 
closer to old media - a broadcast medium 
with millions of channels - a place where 
the big and the financed deploy increasingly 
complex schemes to capture our attention. 
List publishing, though, requires the active 
participation of its readers. Growth comes 
from word of mouth, from the literal ges¬ 
ture of taking a few seconds to forward a 
message. You can’t easily buy or manipulate 
that kind of participation. Where list pub¬ 
lishing goes, so goes the network. 

Yet, for all its power, list publishing 
remains mysterious. No one knows for sure 
how many lists exist, or how fast they’re 
growing. Counting lists, like most things 
on the Net, is like trying to count every par¬ 
ticle in a nuclear explosion as it’s happening. 
Estimates range from 150,000 to 350,000, 


fringes of popular attention. Such growth 
is having tectonic impacts on old media, 
which in January found itself blindsided 
by the Drudge Report , a list and Web site 
(www.drudgereport.com/) maintained by 
Matt Drudge, a self-made list publisher. 
(See “Drudge Match,” page 89.) Drudge’s 
report that Newsweek had canceled a story 
about an alleged affair between President 
Clinton and a former White House intern 
kick-started the biggest media frenzy since 
Princess Diana’s death. Within 48 hours, 
major events - plans for bombing Iraq, the 
Pope’s visit to Cuba - became mere endnotes 
on the evening news. 

The rise of a shadow media 

New economics are visible in this shadow 
world, as are new relationships between 
the power of ideas, money, and attention. 
Untangling these lines of influence begins 


with the earliest days of the Net, at a time 
when spontaneously self-organized lists 
allowed researchers, separated by great 
distances, to build a network where shared 
ideas, rather than shared geography, bound 
people to one another. 

The power of list publishing was apparent 
from the technology’s inception. The first 
lists existed on local networks, what people 
then called time-shared systems. One of the 
earliest systems to employ distribution lists 
was the CTSS computer system at MIT. 
Developed in 1965, MIT’s MAIL was set up 
to send administrative messages to network 
users. Tom Van Vleck, one of the program’s 
authors, forbade users on the list from 
sending mass messages unless it concerned 
a system emergency. It’s understandable, 
then, why one day in 1968, Vleck was 
shocked to find a message in his mailbox, 
a message that had been sent to everyone 
on the system. It began: “There is no way 
to peace. Peace is the way.” One of the sys¬ 
tem administrators had, as such an action 
would come to be known, “spammed” every¬ 
one else. Vleck confronted the programmer, 
who replied, “But this is important.” 

Defining acceptable use of list publishing 
consumed the early 1970s as computer net¬ 
works, especially the Arpanet, grew rapidly. 
Where once systems like MIT’s CTSS existed 
as small islands, these local networks were 
being interconnected through Arpanet, with 
money from the US Department of Defense. 
Because the national network was govern¬ 
ment funded, it wasn’t clear whether all 
forms of online speech were acceptable. 
What was OK on one local system might not 
be acceptable on another. Should taxpayers 
fund lists like SF-Lovers, which discussed 
science fiction? Wine-tasters, which dis¬ 
cussed wines? Or info-terms, which evalu¬ 
ated computer terminals? 

Steve Walker, an administrator at the 
Advanced Research Projects Agency, the 
DOD arm funding Arpanet, announced in 
June 1975, via a mass mailing to the hun¬ 
dreds of people on the network, that it was 
time to “develop a sense of what is manda¬ 
tory, what is nice, and what is desirable in 
message services.” In recursive Net style, a 
list was formed to discuss lists. Known as 
the Message Services Group, or MsgGroup, 
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it would last until 1986. The MsgGroup was 
maintained, at first, by Dave Farber, who 
then was teaching computer science at the 
University of California at Irvine. Farber 
functioned as a human computer. Everyone 
who wanted to join the list had to send him 
a message asking to be included. Incoming 
messages went first to Farber, and he sent 
them to everyone on the list; if anyone 
changed addresses or wanted to unsubscribe, 
it was his job to make the change. Within 
a few months, Farber gave the job to his 
colleague, Einar Stefferud. Stefferud gamely 
worked as MsgGroup clerk until March 
1979, when he attended a meeting in Mon¬ 
treal, taking him away from his computer. 

“I had to abandon manual MsgGroup for¬ 
warding,” he told me. “A major flaming 
outbreak started up just before I had to 
leave. So I forwarded the address list to the 
subscribers and said, 'You are on your own. 

I gotta go travel!’” Within a few hours, a list 
member at MIT devised a way to automate 
redistributing messages. In the midst of one 
of the Internet’s first flame wars, two-way 
message-list software was born. 


MsgGroup was a discussion list. No single 
author, or publisher, controlled the content. 
Discussion lists were the first implementa¬ 
tion of list publishing, a natural outgrowth 
of electronic mail, where sticking addresses 
into the CC section of the header required 
little more than a few moments of typing. 
One-way lists emerged soon after. One of 
the earliest one-way lists, called Desperado , 
still exists. Desperado began in 1978 when 
Tom Parmenter, who was working at Digital 
Equipment Corp. as a technical writer, 
received his first mass mailing. “I honestly 
can say it came to me in a flash. The thing 
I got was some business announcement. It 
was used as a business tool,” he says. “I saw 


the possibility of using this technology as a 
publishing tool.” That day, Parmenter wrote 
a short missive on vegetarian dog food and 
sent it out to his fellow tech writers at Dig¬ 
ital. “They said, 'Thank you, that’s funny,’” 
Parmenter recalls. So he did it again. And 
again. Desperado spread throughout Digital’s 
extensive internal network. Parmenter col¬ 
lected responses to his messages, edited 
them, and sent them back out. By 1983, Des¬ 
perado had around 3,200 subscribers. It was 
like a traditional magazine - feedback from 
readers and articles, with Parmenter ensur¬ 
ing a consistent level of quality. Parmenter 
left Digital in 1993, and Desperado now 
appears intermittently. “Desperado is not 
dead,” Parmenter promises. “It’s just resting.” 

Once, lists concerning wine tasting and 
computer terminals caused controversy, but 
on today’s Internet, there are no limits to 
a list’s subject matter. The network is no 
longer funded by a single source, and the 
argument that frivolous lists exist as 
unwholesome parasites has faded. Today’s 
world of list publishers has taken on myriad 
directions. Although there are thousands of 


lists, a taxonomy has emerged, a shape and 
structure dividing them into different clus¬ 
ters. Every list publisher, when setting out 
to create a new publication, decides who the 
ideal audience is, how frequently to distrib¬ 
ute, what kind of participation from readers 
is expected. All these choices fall into a pat¬ 
tern, producing a dynamic system filled 
with an order all its own. 

Decoding the world of lists 

Building a general taxonomy of lists has less 
to do with the lists themselves, and more to 
do with the list owner’s motivations. It’s a 
catalog of publishers, rather than a catalog 
of publications. List owners can be divided 


into two camps: those who wish to make 
money from their list, and those who don’t. 
Money, because it is so scarce in cyberspace, 
plays powerfully upon the shape and pur¬ 
pose of a list. Its absence or presence serves 
as a gravitational held, warping the sur¬ 
rounding space. Typically, lists without 
financial motivation are animated by some 
other commitment, usually a desire to share 
in a collective enterprise - a political goal, 
the development of free software, the setting 
of public standards, the expansion of knowl¬ 
edge, or merely the pleasure of being heard, 
the joy of reaching other people and form¬ 
ing communities of shared interests. 

List owners who hope to make money 
from their lists may also share similar 
dreams with nonprofit list owners, like the 
expansion of human knowledge. Their lists, 
however, have different rules, a different eti¬ 
quette between reader and publisher. Com¬ 
mercial list owners are divided between 
those who are purely cash-and-carry - you 
pay a fee directly to them and, as with a 
traditional print magazine, receive the 
publication in return - and those with an 
oblique system of exchanges, turning the 
attention they get online into a financial 
reward. This can appear in the form of paid 
advertising, sponsorship, or a teaser for a 
secondary, commercial service. Subtler still 
are lists where the financial reward is indi¬ 
rect. These list owners experience changes 
in their lives that translate into additional 
income: a new, better-paying job comes 
along or paid speaking engagements, book 
deals, and consulting gigs pop up. Decoding 
the trail of reward reveals the dynamic within 
the world of lists. Success doesn’t exist as 
a standard the way Nielsen ratings or box 
office receipts do. Instead, it’s a subjective 
thing that ultimately resides in the mind of 
the list’s owner. The rules are theirs to make. 

The virtuous-circle list 

In 1994 Carnegie Mellon University revoked 
access to the alt.binaries.pictures.erotica 
and alt.sex Usenet newsgroups. The admin¬ 
istration, shocked to discover in cyberspace 
pictures of people copulating, decided to 
eradicate these message boards from their 
local network. Its decision sparked a cause 
celeb re: fighting Internet censorship. 



List owners can be 
divided into two camps: 

those who wish to make money from 
their list and those who don't. 
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Declan McCullagh, then a 23-year-old stu¬ 
dent reporter at Carnegie Mellon, created 
a list to discuss Internet censorship at univer¬ 
sities. He called it Fight Censorship. FC , as 
it came to be known, quickly grew in mem- 


censorship and then passed it along to FC 
subscribers. Within several weeks, a virtu¬ 
ous circle emerged: subscribers began send¬ 
ing McCullagh information they thought 
would interest the list. This wealth of mate¬ 


/ 


With each new subscriber, 
a virtuous-circle list's power 

to influence the world 
outside cyberspace is increased. 


bership. It was a discussion list with sub¬ 
scribers writing back and forth to each 
other so often that more than 100 messages 
a day were being redistributed. “That was 
too much for most people,” McCullagh says. 
“So two years ago, I started an announce¬ 
ment version of the list, with me moder¬ 
ating.” Acting as the editor, McCullagh 
gathered information pertaining to Internet 


rial, in turn, attracted more readers and 
increased the power of FC to influence the 
world outside cyberspace. 

“Fight Censorship changed the whole 
dynamic of blocking software,” McCullagh 
explains, referring to programs like Surf- 
Watch and Net Nanny designed, as Net 
Nanny puts it, “to protect your children and 
free speech on the Net.” People on FC sent 


remarkable information showing how these 
programs were blocking Web sites like the 
National Organization for Women and gay 
rights sites. “About a year and a half ago, 
everyone thought blocking software was a 
great idea,” McCullagh explains. Here was 
a way to let both adults and children coexist 
online without, as the looming threat of the 
Communications Decency Act argued, need¬ 
ing to set standards for indecency in cyber¬ 
space. McCullagh and fellow journalist 
Brock Meeks didn’t see it that way. They 
wrote an expose and posted it to Fight Cen¬ 
sorship and Meek’s own popular list, Cyber- 
Wire Dispatch. Their story was passed along 
online to thousands. Soon print media 
picked it up and articles appeared repeating 
their claims. This fundamentally altered 
the debate over free speech on the Net. “It’s 
a different way of doing journalism,” McCul¬ 
lagh says. “I can send out a story and reach 
a couple thousand people in 10 minutes.” 

McCullagh’s list generates no direct finan¬ 
cial reward, although, indirectly, Fight Cen¬ 
sorship has increased his value in the 
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commercial marketplace of ideas. He reaps 
the benefit of being better known, with the 
attendant material pluses: speaking engage¬ 
ments and jobs (McCullagh works for 
Time Warner’s Pathfinder and Netly News 
sites and has written for Wired). The cost, 
however, of maintaining the list is high - 
McCullagh sometimes spends several hours 
a week filtering and redistributing informa¬ 
tion, culling the best for his readers. His 
primary reward comes from knowing that 
his list impacts the development of the 
Internet. He counts among his 2,000 sub¬ 
scribers journalists, Washington lobbyists, 
and staffers on Capitol Hill. At times the 
power of FC becomes startlingly apparent, 
as when Senator Dan Coats (R-Indiana), 
author of a post-CDA Internet bill meant 
to create mandatory rating systems for con¬ 
tent, read an article from FC on the Senate 
floor. FC affects both public opinion and the 
opinion of people capable of setting laws. 

Another virtuous circle is Dave Farber’s 
Interesting People, or IP. Farber, who founded 
the MsgGroup, says IP has approximately 


25,000 subscribers. It began in 1988 when 
Farber’s friend, Erich Bloch, left IBM and 
became director of the National Science 
Foundation. Farber says, “He was bemoan¬ 
ing how at IBM he could look around and 
breathe, but that now he had no more time 
to look around. So I said, ‘Why don’t I for¬ 
ward to you stuff I find interesting?”’ Bloch 
found Farber’s material extremely interest¬ 
ing. Farber, who is now a computer science 
professor at the University of Pennsylvania, 
had a simple rule: “I wanted to send people 
things that were interesting, but might be 
sensitive.” The messages tended to be about 
computer policy and communications. 

Bloch asked whether Farber could send the 
messages directly to some friends. Farber 
agreed. The virtuous circle extended itself 
to IP: quality information attracted people 
with little time, people who wanted the 
best information. They, in turn, began for¬ 
warding good information to Farber. 

IP remains exclusive. Any incoming 
request to be added must come with an expla¬ 
nation. “I ask them to tell me about them¬ 


selves. The list is for people who give me 
the feeling that they are not just surfing 
through, asking to be put on,” he says. “Just 
asking people who they are acts as a filter. 
It’s fun to be a newspaper editor, and I try 
to conform to my perception of what an 
editor’s ethic should be. There’s a filter, and 
it is me.” As with McCullagh, Farber reaps 
the indirect reward of being a Net “person¬ 
ality.” The reputation he’s built upon IP 
translates into invitations to paid speaking 
engagements, but this, as with McCullagh 
and Meeks (who similarly receives indirect 
financial gain from CyberWire’s popularity) 
is an ancillary benefit, rather than a prime 
motivation. 

Interesting People , Fight Censorship , and 
CyberWire Dispatch form an informal distri¬ 
bution network, a virtuous circle of virtuous 
circles. Farber will forward messages from 
FC and CyberWire. FC, which in January 
was renamed Politech, will forward mes¬ 
sages from both. This tends to create agree¬ 
ment in cyberspace. If an essay is reposted 
by these lists, which are known for their 
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Andersen Consulting www.ac.com/ 

Hiway Technologies www.hway.net/ 

IBM www.ibm.com/ 

Rockport www.rockport.com/ 

Silicon Graphics www.sgi.com/ 

Apple Computers www.apple.com/ 

Janus www.janus.com/ 

Sony Electronics www.sony.com/ 

Aplio Systems, lnc.www.aplio.com/ 

Knob Creek www.smallbatch.com/ 

Sun Microsystems www.sun.com/ 

Audible Customer Support www.audible.com/ 

Bass Ale www.bassale.com/ 

Bill's Khakis www.billskhakis.com/ 

Biomorph Interactive Desk www.biomorph-desk.com/ 

BMW www.bmwusa.com/ 

Konshus Technologies, Inc. www.konshus.com/ 

l.a. Eyeworks www.laeyeworks.com/ 

Libertarian Party www.lp.org/ 

Lotus www.lotus.com/ 

Microsoft www.miscrosoft.com/ 

TheStreet.comwww.thestreet.com/ 

Time Tunnel www.timetunnel.com/ 

Tool Logic www.toollogic.com/ 

US Robotics www.usr.com/ 

Visa www.visa.com/ 

Canon CCSI www.ccsi.canon.com/ 

Digital www.digital.com/ 

Microsoft Windows CE www.microsoft.com/windowsce/ 

Milk www.whymilk.com/ 

Volkswagen www.vw.com/ 

Web Order www.weborder.com/ 

Dockers www.dockers.com/ 

Mimic Conference www.mimic.org/ 

Worldwide Internet Publishing Corp.www.wipc.net/ 
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$399 external 

1 gig Jaz® cartridges for as low as $89.95* 


“How I fit 5 Fortune 500 companies, 
a warehouse full of big ideas, and the 
entire kingdom of Valhalla into a 

4 INCH SQUARE.” 

CLEMENT MOK 

Information Architect 
Studio Archetype, Inc. 


Each cartridge has a huge 
one gigabyte capacity 

1-Step™ backup software protects 
as much as 2 gigs (compressedt) 


Access time 

15.5ms read/17.5ms write 


I 




Clement Mok is an idea guy. As creator of award-winning 
corporate identities and design solutions for companies tike 
Microsoft, Twentieth Century Fox, Herman Miller, as well as 
Apple Computer, ideas are the capital of his three companies. 
Whether he's creating a cyber themepark, compiling tons of 


Average seek time 

10ms read/12ms write 


Maximum sustained transfer rate 

6.62MB/sec. max 


f Assuming 2:1 compression ratio. Actual compression will 
vary with file and hardware configuration. 

t f Performance will vary when using 1GB cartridges. 
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may differ, depending on the operating system reporting utility. 



stock photos, or designing the elaborate kingdom of Valhalla for 
the local opera, his ideas need space. Big space. Which is what 
he gets with the high capacity Jaz® drive. 

So while his office resides in San Francisco's warehouse 
district, his ideas reside on handy, removable Jaz disks. Check 
out more of Clement's story at www.4inchsquare.com/wir. 
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For information about connecting 
your Jaz drive to a Mac or PC, 
see your reseller or visit us at: 

www.iomega.com 


$649 external 

2 gig Jaz cartridges for as low as $149.95* 


Each cartridge has 
two monster gigabytes of capacity 


2GB is read/write compatible with lGBtt 


1-Step™ backup software can protect 
up to 4 gigs (compressedt) 


Access time 

15.5ms read/17.5ms write 


Average seek time 

10ms read/12ms write 


Maximum sustained transfer rate 
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quality, it serves as a seal of approval. “Cer¬ 
tainly, it’s something I assume editors feel - 
being able to have some minor influence by 
taking out the junk, putting out things that 
are relevant, and helping people make deci¬ 
sions,” Farber says. “I think it is still driven 
by knowing it is useful to people. I get nice 
positive feedback from people. It feels good. 
It’s worth the energy.” Farber pauses and 
laughs. “But it doesn’t take too much energy. 
It’s stuff I find interesting. And I assume the 
people out there, likewise, find it interest¬ 
ing. But obviously there is a business here. 
It’s the way of the future,” he explains. “It’s 
the filtering process. It’s what I believe peo¬ 
ple will be willing to pay for.” 

The cash-and-carry approach 

A favorite cybernetic cliche is the mantra 
“Information wants to be free.” Taken to its 
extreme, it’s supposed to mean that no one 
will pay for anything in cyberspace that 
won’t lead to either an orgasm or lots of 
money. No one will subscribe to smut- and 
casino-free content, we are told. What then 
to make of the few lists with paying sub¬ 
scribers, lists with nary a gyrating GIF? 


one-month trial subscription. I asked, and 
he sent me a welcome letter that read, in 
part, “I hope that you will consider writing 
in on subjects which seem appropriate. 

As you probably know, your cosubscribers 
include Bill Gates, Michael Dell, Ann Win- 
blad, Rick Sherlund, and many other indus¬ 
try leaders, as well as employees throughout 
the ranks of companies such as Microsoft, 
Intel, AT&T, and others. We probably share 
the belief that much of the value of the 
newsletter comes from subscriber letters.” 
Anderson began SNS in June 1995. “I started 
with a Rolodex,” he says. Anderson was 
advising corporations, including AT&T, 
Adobe, and Bank of America, on high tech 
trends through his company, Technology 
Alliance Partners. “From the beginning the 
list had CEOs of companies. I ran the whole 
thing for free for the first 90 days,” he adds. 
Anderson’s subscriber base grew, and he 
now works full time researching and pub¬ 
lishing SNS (Anderson will not say how 
many subscribers he has. “That’s a trade 
secret.”) Anderson deals with piracy by giv¬ 
ing subscribers some room to pass on SNS. 
He tells them they can forward SNS one 



In a world brimming with free bits, 

people will pay for filtering. 
Commercial 

of exchange: 


Why would anyone want to pay for that? 
The answer lies in Farber’s assertion that 
in a world brimming with free bits, people 
will pay for the very best filtering. Cash- 
and-carry lists favor the oldest model of 
financial exchange: you pay, I give. In 
return for your money, these lists deliver 
the most cogent bits, quality information 
distilled from disparate sources, placed 
in context, and delivered to you in one 
tidy package. 

Mark Anderson runs such a list, called 
Strategic News Service , or SNS. Delivered 
once a week by email, it costs US$195 a year. 
Anderson will put anyone who asks on a free 


lists favor the oldest form 

you pay, I give. 


time, so long as they CC him on the mes¬ 
sage. He then sends the new person a one- 
month free subscription. 

I ask Anderson why people are willing 
to pay for SNS. “I make good predictions,” 
he says. “I predicted Steve Jobs would come 
back to Apple 20 months before it happened. 
I predicted a large crash in the Japanese 
stock market seven months before it did. 

I predicted the conflict between Taiwan and 
China. At the end of 1995 I predicted a huge 
increase in PC sales. I predicted Intel would 
do terrifically well during that period, and 
they went up 100 percent.” For Anderson, 
email is the best platform. “The Web is not 


a broadcast medium; it’s a transaction 
medium,” he explains. “During all this hype 
about videostreaming, people have been 
emailing each other. There’s been a denial 
about what’s going on. Email works and 
people like it. I wondered if I should do 
something fancier than this, and the answer 
is no. There is always this disconnect 
between what the media focuses on as new 
and what people are using in the market¬ 
place. There is no better example of that 
than the Web.” 

Commercial Web sites, designed to cap¬ 
ture eyeballs, often derive revenue from 
how many times people click on their pages: 
the more clicks, the more cash. Thus, an 
incentive exists to postpone gratification 
and bury information several pages deep. 
The Web, with its tawdry emphasis on steer¬ 
ing viewers along paths of increased revenue 
through inflated quantities of ad-banner 
placements, is souring as an effective vehi¬ 
cle for delivering what people want. Lists 
offer the more tantalizing prospect of imme¬ 
diate information and linking back to the 
Web site. 

This is John Quarterman’s strategy. Quar- 
terman, an Internet pioneer, runs a company 
called Matrix Information and Directory 
Services, or MIDS. His list, Matrix News , 
which launched in April 1991, was the first 
nonacademic publication on the Internet 
that charged a fee for subscribing. 

Matrix News comes out once a month, 
and approximately 1,000 people pay $50 a 
year to receive 12 issues. Quarterman’s list 
is part of a family of online products that 
he sells through his Web site. The list deliv¬ 
ers information, and the Web serves as a 
transaction medium, a place to sample free 
examples of his services and place an order 
for Quarterman’s various services - Matrix 
News ; his Internet Weather Report, which 
shows daily traffic on the network; and 
Matrix Maps Quarterly , which offers color 
maps of the Internet. Quarterman claims 
that his subscribers are “influential people, 
because they are involved in major network¬ 
ing projects.” Since he also serves as a con¬ 
sultant on networking issues, Matrix News 
is another way for him to stay in contact 
with potential clients. His perspective on 
piracy is similar to Mark Anderson’s. “If 
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Creative Cafe 


STEPHEN HUNTER FLICK 

Sound Designer 


As the two-time Academy Award¬ 
winning sound effects specialist 
whose work includes films like Speed, 
Apollo 13, and Twister, Stephen 
Hunter Flick works with major movie 
studios creating some of film's most 
incredible effects. From compiling 
over 2,000 sound files to create a 
massive tornado to transporting or 
even cutting straight to digital pic¬ 
ture, Stephen's work takes big space. 
With his Jaz drive and its sustained 
transfer rate of up to 6.62MB per 
second, he can back up 1 whole 
gigabyte in as little as 10 minutes. 
The Jaz drive not only gives him the 
flexibility to run applications and 
files straight from disk, it's also 
compatible with nearly all operating 
systems. So while Stephen's work is 
truly larger than life, it still 
fits neatly into his pocket. 

Find the Jaz drive at 
your local computer 
retailer or visit us at: 

www.iomega.com 
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someone is paying for this, they tend to be 
unwilling to give it away for free. And on 
the Net it’s easy for us to find out if someone 
is going around giving it away. Someone 
will tell us.” Cash-and-carry lists work, 
according to Quarterman, if the audience 
is small and focused and the information 
is clearly valuable to them. Rather than an 
aberration, these lists point to a lucrative 
expanding niche on the Net, a place where 
information doesn’t want to be free at all. 

The broadcast model 

Free information spreads fastest of all, 
because there’s no barrier to redistribution 
and no threat of retribution from an irate 
copyright holder. Free information also 
tends to stimulate size: copies lure more 
readers, producing more copies, and more 
subscribers. It’s quite difficult for a cash- 


and-carry list to grow gargantuan, but free 
lists can, and do. For some list owners, hav¬ 
ing thousands of subscribers translates into 
paid advertising or sponsorships - money 
for mindshare. It’s a broadcast model inspired 
by TV and radio. 

Randy Cassingham’s list, This is True , 
works that way: the list is free, but it car¬ 
ries advertisements. This is True is one of 
the biggest lists on the Net, with 156,000 
subscribers receiving each weekly issue. It’s 
popularity comes from Cassingham’s shrewd 
selection of subject matter: strange-but-true 
stories he finds in the press. Issues include 
tales of the teenager killed for his beeper 
and the murderers who responded to a page 
from the police; the goat who was leading in 
the polls for mayor of Pilar, Brazil; and the 
school board candidate who claimed to have 
earned a bachelor’s degree from “Hamburger 
University” after taking a training course at 
McDonald’s. 


Cassingham came up with the idea for This 
is True while lying in bed, unable to sleep, 
on a warm California night in June 1994. 

He wanted a job he could run on his own 
and that would let him move anywhere in 
the world. He imagined creating a new media 
empire based on free information delivered 
through electronic mail, with a publication 
distributing strange-but-true stories as the 
flagship product. Within four months of 
starting This is True in July 1994, Cassing¬ 
ham had 10,000 subscribers. Cassingham, 
realizing he had a business in hand, quit 
his job at the Jet Propulsion Laboratory in 
Pasadena, California, and moved to Boulder, 
Colorado, to run his list full time. 

“I am delirious with my lifestyle right now,” 
Randy Cassingham says from his home in 
Boulder. “It’s beautiful here and it’s centrally 
located. There are some other countries that 


interest me: Ireland, Australia, New 
Zealand. If I move to New Zealand, I’ll just 
use a different mix of newspapers. The mix 
is already half US stories, half from some¬ 
where else.” Cassingham’s week is spent read¬ 
ing hundreds of magazine and newspaper 
stories (he would not say how many, lest it 
give the competition an advantage), sleep¬ 
ing, and having meals with friends. Cassing¬ 
ham has no other job. Advertisers pay him a 
third of a cent per reader to run ads in This 
is True. Cassingham takes one ad per issue, 
and that costs $500 a week. Cassingham 
also sells three books based on This is True , 
containing thousands of short stories. These 
he sells at his Web site for $11 each. News¬ 
papers also pay Cassingham to reproduce 
This is True as a regular column. “The most 
important thing is ownership. I own the 
syndicate that works with the newspapers. 

I turned down one of the largest newspaper 
syndicates in the world because they wanted 


50 percent of the income and total control. 

I own the content. I own the book publisher. 
When I decide to sell, I don’t have to ask 
anybody.” 

Independence, in addition to his income, 
is the payoff that Cassingham reaps from 
This is True. While Cassingham won’t say 
how much he earns, he has the trappings 
of the good life - a house, free time to moun¬ 
tain bike, and three-hour dinners with 
friends. He is his own master. But his inde¬ 
pendence comes at a cost. Cassingham must 
do his own public relations, and he must 
negotiate every deal, including ad sales, 
which is time-consuming. Generating com¬ 
plex sponsorship deals is important for grow¬ 
ing the list, but Cassingham must also read 
piles of newspapers and magazines every 
day, and process the 200 email messages that 
come into his mailbox daily. 

Cassingham’s problems are endemic to list 
owners who are trying to employ a broad¬ 
cast model, like television and magazines. 
Because commercial list publishing is so 
new, advertisers are leery of plunging in. 

It’s also difficult to identify, in the wide 
world of lists, which list has the right demo¬ 
graphic for an advertiser. Then there’s the 
problem of trust and verification: there 
aren’t means of auditing list owners to make 
sure they’re not goosing up subscriber num¬ 
bers, nor is it easy to calculate the effec¬ 
tiveness of an advertisement or how many 
people have seen it. 

John Audette, president of the Multimedia 
Marketing Group in Bend, Oregon, wants 
to bring some stability to the broadcast 
model of list publishing. His company spe¬ 
cializes in tracking online advertising and 
marketing strategies on the Web (Wired 
Digital,for instance, has used MMG’s ser¬ 
vices), and Audette considered expanding 
his services to include list publishing. “We 
spent six weeks investigating lists,” Audette 
says. “The surprise for us has been how 
few lists are viable from an advertiser’s 
point of view.” Audette is familiar with list 
publishing. He moderates a discussion list 
called Internet-Sales with 8,500 partici¬ 
pants and the LinkExchange discussion 
list, which boasts 40,000 participants. 

Audette thought that expanding advertis¬ 
ing techniques from the Web, such as ban- 



On some lists, information 

doesn't want to be free 
- subscribers translate into ad dollars, 
it's a broadcast model. 
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STEPHEN TRIMM 

Small Business Owner 


When fire alarms woke the Trimms, 
Stephen's first concern was his family's 
safety. Next came the safety of his 
company. Innova Associates, based 
in the very home which was burning 
to the ground. However with his 
Jaz® drive and its sustained transfer 
rate of up to 6.62MB per second, 
days earlier, he had backed up his 
whole company (as much as 1 whole 
gigabyte in as little as 10 minutes) 
on a single Jaz disk. Despite the 
fact that his home was destroyed 
and his computer melted, his files 
remained safe on his amazing Jaz 
disk. Stephen's Jaz drive not only 
gives him the flexibility to run 
applications and files straight from 
disk, it's also compatible with nearly 
all operating systems. While rebuild¬ 
ing their lives remains a major task, 
Stephen rebuilt his business with 
the click of a button. 

Find the Jaz drive at 
your local computer 
retailer or visit us at: 

www.iomega.com 
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ner advertising, into list publishing could 
be a fruitful new business for his company. 
He imagined a role as middleman, bringing 
advertisers to appropriate lists. What he dis¬ 
covered, however, is that there were too few 
lists with more than 5,000 members to sup¬ 
port his model. Audette says that MMG has 
in its database “about 70 lists Internet-wide 
with 5,000-plus readers. Of these, only 10 are 
discussion lists, and the rest are newslet¬ 
ters.” Size matters because, for an advertis¬ 
er, size translates into simpler decisions - it 
can reach more people with one step. The 
30 test ads he’s tracked on his Internet-Sales 
list generated low response rates, around 1 
percent. Those who did follow the ad to the 
advertiser’s Web page wound up costing the 
advertiser around $3 a visit. Web banners 


typically yield a cost per visitor of $1 or 
$2. “Our conclusion is that it’s not a good 
medium for branding or high-volume, 
low-margin products. It’s a good medium 
for low-volume, high-margin products, like 
luxury items or higher-priced services.” 

Jack Zoken, CEO of Sift disagrees. “We see 
email advertising on lists as a greater oppor¬ 
tunity than the Web.” Sift, which grew in 
part out of the Digital Library Project at 
Stanford University, catalogs lists of lists. 
There are 120,000 lists in their directory. 

Of these, approximately 4,000 are archived 
at Sift’s Web site (www.reference.com/). 
Zoken believes the key to overcoming the 
problem of small lists is aggregation. “One 
of the things we realize is that a large num¬ 
ber of lists are run as labors of love, and the 
list owners do not have time to find sponsors. 
We provide the ability to aggregate all the 
small lists into large lists for advertisers.” 

Sift divides lists into categories, such as 
health, gardening, automotive, and con¬ 
sumer electronics, and offers this bundled 


package to an advertiser. Within three 
months, 300 list owners agreed to join 
Sift’s Direct Email Network, which Zoken 
launched in August 1997. During those 
months, Zoken delivered 25 campaigns for 
18 advertisers, including Cisco, PointCast, 
and Money Mailer, a cooperative coupon 
company, to approximately 100 lists with 
200,000 readers between them. “List owners 
approached us,” Zoken says. “They were 
looking for sponsors, and they knew us as 
a company that did ad banners on the Web 
and archived mailing lists as well.” Because 
it evenly divides the revenue with the list 
owner, Sift has gained a measure of credi¬ 
bility and a reputation for being list-owner 
friendly. Typical costs are 10 or 20 cents per 
reader spread across several lists in a single 


category. For individuals maintaining lists 
at universities or nonprofit institutions a 
donation can be made to that organization, 
based on ad sales. 

“For companies like Cisco, the campaigns 
have been very successful because the people 
are focused when they are reading email, 
and the list owner can say a few words 
about the sponsor. Some campaigns have 
driven as much as 15 percent of the readers 
to the advertiser’s Web site,” Zoken says. 

List owners with the easiest time finding 
sponsorship are those with existing brand 
names. PC World magazine, for instance, 
publishes 47 lists. The parent company 
counts more than 600,000 individual 
subscribers and delivers 2.5 million emails 
daily. Its most popular list, Windows 95 
Tips, has more than 250,000 readers. Then 
there’s Netscape Tip of the Day with 155,000 
and Windows 95 Shareware Pick of the 
Day with 170,000. Not surprisingly, PC 
World has been extremely successful at 
selling ads on its lists. The lists charge 


between 3 and 7 cents per impression, so a 
single day of ads on Windows 95 Tips costs 
$7,500. 

“The lists grew much more rapidly than 
we anticipated,” Declan Fox, product man¬ 
ager for PC World’s list publishing, tells me. 
He says PC World began publishing newslet¬ 
ters as a way to drive traffic to its Web site. 
“Everybody thought that email was too sim¬ 
ple,” Fox says, recalling the time they began 
publishing the daily Windows 95 Tips to 
coincide with the release of Windows 95. 
“They wanted everything on the Web with 
the graphics and the banners, and all this 
would be cool. And there was the emer¬ 
gence of all these hyped push technologies 
like PointCast and Marimba. Everyone was 
saying how it was going to be like television. 
We underestimated the power of word of 
mouth and the ease of use of email.” 
According to Fox, list publishing is taking 
over PC World’s strategy for building rela¬ 
tionships with people in cyberspace, vying 
with the Web as the primary means of 
reaching out to a potential audience. “The 
whole model is accelerating. It’s moving 
away from the periphery,” he adds. Fox says 
the company’s lists are growing in circula¬ 
tion at a rate of 10 percent a month, while 
PC World’s Web site’s pageviews are increas¬ 
ing by around 4 percent. 

A-lists 

Some list owners don’t care about selling 
ads or subscriptions, and they don’t value 
volume, either. For them, their lists are 
about density - a tightly packed nucleus 
of powerful people. These A-lists are impos¬ 
sible to join unless you have clout in some 
way. That’s because A-lists derive their power 
from the social network with which they 
connect. If you’re not in that network in real 
life, you can’t get in online, either. 

A-lists exist all over the world. Usually 
they’re private - the board of directors of a 
corporation might be on a list, or the clients 
of a particularly successful consultant. What¬ 
ever the membership, A-lists reinforce the 
feeling of inclusion. It’s one of the perks of 
success. 

“People are asked to join the list,” John 
Brockman says of his elite Edge list, which 
goes out by email to around 1,000 members 



A-lists derive power from 
the social network to which 

they connect you. As in the real world, 

it's strictly invitation-only. 
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The coolest way to 
edit multimedia on your PC 


Visit: www.iomega.com 


So Unde Floyd's belching talents on 
your home video aren't a hit. Well, 
lucky for you, there's Buz Multimedia 
Producer The complete hardware and 
software package that lets you create 
home videos and add digital pictures 
and sound. Which you can then save 
onto your Jaz® or Zip® disks. 


* The mouse-sized Buz Box gives you 
a single connection to and from your 
camcorders and VCRs, and from your 
CD and DVD players, to your desktop. 


• Professional quality video: 720x 480, 
30 fps, 24-bit color, and NTSC/PAL. 


• Includes a wide range of video, 
graphics, and audio software that 
gives your videos and pictures 
some really hot special effects. 


• UltraSCSI Controller connects right 
to your scanner, DVD, CD-ROM, Jaz 
or Zip drive. 20MB/sec. transfer rate, 
plug and play, bootable. 


So get Buz, because it looks like you're 
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two or three times a month. “It started as 
an outgrowth of what I call Third Culture 
intellectuals.’” Brockman defines Third Cul¬ 
ture intellectuals as “people who are doing 
empirical work and writing books about it, 


as opposed to people dealing with opinions. 
These are people who are creating and 
changing the world.” Brockman, the literary 
agent known for a client list thick with sci¬ 
entists, pundits, and philosophers, likes to 
define his clientele as a clique that also hap¬ 
pens to be changing the world. His Edge list 
is an outgrowth of years of tireless network¬ 
ing that began when he ran The Expanded 


Cinema Festival at Filmmakers Cinemath¬ 
eque in New York in 1965 at the age of 24. 

Edge allows networking among this elite, 
some of whom were identified as the digerati 
in Brockman’s book by the same title. The 


list has a simple format: a single member 
is either interviewed by Brockman or asked 
to write an essay. For instance, Stanislas 
Dehaene wrote an essay on numbers and 
the brain, which in turn was critiqued by 
Edge members George Lakoff, Marc D. 
Hauser, and Jaron Lanier. It’s a brilliant 
format, partly because of who’s on the list 
- Richard Dawkins, Freeman Dyson, David 


Gelernter, Nathan Myhrvold, and Naomi Wolf, 
to name a few. And since Brockman’s busi¬ 
ness is brokering book deals, it’s an outstand¬ 
ing means to stay on patterns of thought. If 
an idea hot enough to be a book emerges on 
Edge , Brockman has first-mover advantage. 

This isn’t Brockman’s primary motive, 
however. “The purpose is to create - to 
arrive at an axiology of the world’s knowl¬ 
edge. Get the brightest people in the world 
in the room and have them ask the ques¬ 
tions they are asking themselves. They get 
to try out ideas on a group of peers who are 
not in their own discipline. They get to be 
tested and challenged. It’s very vigorous 
- and very entertaining.” The public is per¬ 
mitted to view archives of Edge on Brock¬ 
man’s Web site (www.edge.org/), which, in 
turn, allows him to ventilate some of the 
ideas in the public sphere. But Brockman’s 
list would collapse were the hoi polloi 
allowed in. It’s unlikely that people like 
Nathan Myhrvold have the time or interest 
to listen to just anyone with email. The 
moment Edge moves away from being the 




"The model is creating 
reputation," says economist 
Hal Varian. "Lists are about 
relative status." 
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A-list, it collapses and becomes a B-list, 
otherwise known as a chat room. 

Denise Caruso, a technology columnist for 
The New York Times and a visiting scholar 
at Interval Research Corporation in Silicon 
Valley, also has an A-list. But unlike Brock¬ 
man’s Edge , Caruso’s list is entirely private 
- limited to friends. There are no archives. 
There is no incentive to forward anything to 
anyone, because Caruso treasures her email 
privacy. “My list is half jokes, half interesting 
stuff that comes across my desk,” Caruso says. 
As a high-profile journalist, Caruso has excel¬ 
lent inside sources willing to feed her infor¬ 
mation anonymously. Like Declan McCullagh 
and Brock Meeks, her list is part of a virtu¬ 
ous circle, albeit a small one. “If there’s a 
hundred people on it, I’d be surprised. My 
little nickname for it in Eudora is Pearls, 
as in pearls of wisdom. Everybody can tell 
when I catch up on my email, because they 
get 10 or 20 messages in a day. I send some¬ 
thing to the list at least five times a week. 

It’s easy. It’s fun,” Caruso explains. 

“What’s interesting to me is the scale. The 


smaller the list, the more it does what email 
is supposed to do: make you feel connected 
to people in a way that would only be possi¬ 
ble in face-to-face contact or by telephone. 

It feels personal, like there can be emotional 
content in what you write. I am not too shy 
on my list to say I am sad or disgusted or 
scared. I feel that is all right with the people 
who are close to me. But as lists become 
bigger and bigger, it is hard to do.” 

In Caruso’s case, she could let in thou¬ 
sands of people. Unlike Brockman’s Edge , 
Pearls does not relay the writings of list 
members to other list members, so enticing 
writing from luminaries is not an issue. The 
same people, with their insights and access 
to interesting information, might continue 
contributing, even if the audience grows 
larger. But for Caruso the list is not about 
extending power into other mediums, such 
as books. It’s there as a social tool, to stay 
in contact with people she cares about. “It’s 
that minute in time when you get to make 
a connection with someone, even though 
it’s not having dinner together, or picking 


up the phone, which is the best thing. It’s 
an intimate list of people I feel close to.” 

Virtues of the idea trade 

The taxonomy of lists - the virtuous circle, 
cash-and-carry, broadcast, the A-list - reflects 
an emerging theory of the economics of list 
publishing. It’s one where the reputation 
and attention derived by a list translate into 
a complex series of benefits for the list’s 
owner, from power to influence opinions to 
indirect financial rewards (speaking engage¬ 
ments, book deals, a better job) and qualita¬ 
tive life improvements that come with a 
discovering a new, highly enjoyable activity. 

I spoke with Phil Agre, an associate profes¬ 
sor of communications at the University of 
California at San Diego, about his analysis 
of list publishing. Agre is more than a theo¬ 
rist. He runs a list of his own called Red 
Rock Eater , a virtuous circle with 4,000-plus 
subscribers who funnel information to Agre 
that he, in turn, filters and redistributes. 

“I have to establish myself as a brand 
name to have an impact on the world, and 
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to do that I have to develop a following. The 
list definitely helps with that,” Agre explains. 
As a tenured professor, he says, money is 
irrelevant. “The way I think about what 
I do is: I am an intellectual. I am a college 
professor. Society allocates a lot of resources 
for me to read and talk to people. With my 
list, I am trying to redefine the role of public 
intellectual.” Although money is not a motive 
for Agre, he acknowledges that he does 
receive something of great value from Red 
Rock Eater - the attention of people around 
the world. 

“We are brought face to face with the 
importance of brand names,” Agre says, 
describing the dynamic of attention on the 
Internet. “If the credibility of information 
is important, then the brand name is impor¬ 
tant. My reputation is on the line.” Agre’s 
tenure allows him to experiment with the 
economy of deep cyberspace. Some theorists 


argue that in deep cyberspace, far from the 
traditional money economy of the outside 
world, we can witness the hatching of a new 
economy, what theorist Michael Goldhaber 
calls the attention economy. In the attention 
economy, information is so plentiful that it’s 
become cheap. Goldhaber argues that one 
asset in cyberspace that remains scarce, and 
therefore valuable, is attention. His conclu¬ 
sion echoes Phil Agre’s experience running 
Red Rock Eater. “The attention economy,” 
Goldhaber wrote in “Attention Shoppers” in 
Wired' s December issue, “is a star system.” 

Goldhaber predicts a future where direct¬ 
ing attention is all important. Through cyber¬ 
space, people will have the opportunity to 
create entourages, becoming “microstars.” 

In turn, the value of money will diminish. 
What remains will be influenced by the atten¬ 
tion you generate. The more attention you 
receive, the more money will follow. For 


Goldhaber, money will eventually disappear, 
replaced by an economics of attention swap¬ 
ping. List publishing appears to be a prime 
example of this attention dynamic. Unlike 
Web sites, which are static, requiring your 
attention to travel towards the object, email 
works the other way around: it is attracted 
to your attention. The barrier to attraction 
is much lower here. 

“The economy of attention has become 
a big buzzphrase these days,” Hal Varian tells 
me. He’s skeptical of how Goldhaber is so 
quick to predict the demise of money as the 
prime element in the economy, whether “old” 
or “new.” Varian is the dean of the School of 
Information Management and Systems at 
the University of California at Berkeley and 
the author of several books on economics, 
including the forthcoming Competitive Strat¬ 
egy for the Information Economy (Harvard 
Business School Press). His specialty is the 


A List of Lists 


LIST NAME 

CIRCULATION 

OWNER 

START 

TYPE 

DESCRIPTION 

HOW TO JOIN 

Meme 

4,400 

David S.Bennahum 

1995 

Virtuous circle; 
public 

Monthly interviews and essays tracking the evolution 
of cyberspace. 

Send email to listserv@maelstrom.stjohns.edu with 
message "subscribe meme first name last name." 

Desperado 

1,200 

Tom Parmenter 

■■■■■ 

1978 

Virtuous circle; 
public 

Witty commentary on life and computers; published 
infrequently, but worth the wait. 

Send email to majordomo@world.std.com with 
message "subscribe desperado." 

Politech 

2,000 

Dedan McCullagh 

1998 

Virtuous circle; 
public 

De rigueur reading for those who love the politics of tech¬ 
nology. 

Send email to majordomo@vorlon.mit.edu with 
message "subscribe politech." 

Interesting People 

25,000 

Dave Farber 

1988 

Virtuous circle; 
private 

From Professor Farber's omnivorous mind come precious 
bits of insider information. 

Send email to farber@cis.upenn.edu with message 
explaining why you want to join. 

CyberWire Dispatch 

12,000 

Brock Meeks 

1994 

Virtuous circle; 
public 

Acerbic inside-the-Beltway commentary on the latest 
attempts at regulating cyberspace. 

Send email to majordomo@vorlon.mit.edu with 
message "subscribe CWD." 

Strategic News Service 

Proprietary 

Mark Anderson 

1995 

Cash-and-carry; 

private 

Bill Gates reads this technology forecast; for US$195 a year 
you can, too. 

Follow instructions on the Web at www.tapsns 
.com/s-orders.html. 

Matrix News 

1,000 

John Quarterman 

1991 

Cash-and-carry; 

private 

Unreliable email? Quarterman delivers the detailed Internet 
Weather Report. f\ must read for network junkies. 

Follow instructions on the Web at www.mids.org/. 

This is True 

156,000 

Randy Cassingham 

1994 

Broadcast model; 
public 

Read about the graduate from McDonald's "Hamburger 
University"and other strange stories. All 100 percent true. 

Follow the instructions on the Web at www 
.thisistrue.com/. 

Multimedia Marketing 
Group 

N/A 

John Audette 

N/A 

Broadcast model; 
public 

Dreaming of capturing eyeballs in cyberspace? Wanna-be 
media moguls swap online marketing tips and tricks on 
several lists offered by MMG. 

Follow instructions on the Web at www 
.mmgco.com/tools.html. 

Reference.com 

Proprietary 

Sift Inc. 

N/A 

Archive of lists; 
public 

A library of lists, archived and searchable for your delectation. 

Follow instructions on the Web at www 
.reference.com/. 

Windows 95 Tips 

250,000 

PC World Online 

1995 

Broadcast model; 
public 

Advice on wrangling the beast. 

Follow instructions on the Web at www.pcworld 
.com/resources/tipaday/tipsjoin.html. 

Digital Dispatch 

880,000 

CNET 

1995 

Broadcast model; 
public 

Teasers on what's new on CNET - conference reports, news, 
and software and hardware reviews. 

Follow instructions on the Web at www 
.cnet.com/Community/Welcome/Dispatch/. 

Edge 

600 

John Brockman 

1996 

A-list; private 

Superagent John Brockman re-creates Dorothy Parker's Vicious 
Circle, without the food and alcohol. 

Visit www.edge.org/ for digital leftovers. 

Pearls 

100 

Denise Caruso 

1994 

A-list; private 

The New York Times technology columnist's pearls of wisdom, 
for friends only. 

Not open to the public. 

Red Rock Eater 
Newsservice 

4,000 

Phil Agre 

1993 

Virtuous circle; 
public 

The information age is here, and Agre forwards the documents 
to prove it: first-hand dispatches on the impact of cyberspace 
around the world. 

Follow instructions on the Web at 
communication, ucsd.edu/pagre/rre.html. 
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new economics of information. “In Silicon 
Valley you hear about getting mindshare, 
which is just a sexy phrase for getting atten¬ 
tion. The issue is getting attention, but at 
the end of the day it’s the dollars that come 
from it that count.” 

Varian agrees with Goldhaber’s assertion 
that in cyberspace information is so plenti¬ 
ful that it becomes cheap. Because it’s so 
plentiful, however, Varian argues that in 
cyberspace what becomes valuable is not 
merely capturing people’s attention, but 
establishing a reputation. “Information 
is what economists call an ‘experienced 
good,”’ Varian says. “You have to experience 
it to understand it. Other goods, like tooth¬ 
paste, you experience once and it’s under¬ 
stood the next time. Information, though, 
is different every time, which is why reputa¬ 
tion becomes critically important.” Varian 
presents a picture of deep cyberspace where 
reputation, built through word of mouth, 
attention, and consensus, is the new asset 
that generates value, such as power, influ¬ 
ence, and money. “The model is creating 
reputation,” Varian says, describing how 
list owners parlay their credibility into other 
assets. “These mailing lists are about rela¬ 
tive status.” It’s a blander phrase than Gold¬ 
haber’s microstars , but it conveys the same 
idea. Reputation has to be taken in context, 
and each list provides an environment of its 
own for reputation to grow or wither. 

Few lists have the same sterling reputa¬ 
tion as Dave Farber’s Interesting People. Far- 
ber, whose experience with list publishing 
goes back 22 years to the inception of Msg- 
Group, speaks with passion about the kind 
of world lists can foster. For him it’s not so 
much about fighting for attention. “Darwin¬ 
ian economics say what I should do is 
maneuver myself into a position to make 
maximum return for myself in either money 
or power. So my list would be centered 
around what is good for me,” Farber says. 
“But what’s happening with Interesting Peo¬ 
ple is that, yes, there is a payoff for me - 
people know me in this area, and I am able 
to get my opinions out there - but I think 
it’s more than that. I am doing a service to 
a much bigger society without all the spin 
that comes with actually making money 
with it.” Farber shares the assumption that 


economists like Goldhaber make - in the 
industrialized world, we are approaching 
a time in which satisfying material needs 
won’t be much of an issue - but reaches 
a different conclusion. 

Instead of everyone fighting to cling to a 
slice of the world’s attention, Farber thinks 
the economy of cyberspace is pointing 
toward a new revival of communitarianism. 
“We have a precious thing in the network 
and the culture we are developing,” Farber 
says. “Lists reflect the culture of democracy. 
It’s the ability to walk outside the conven¬ 
tional mechanisms we have - press, video, 
television - and develop a different vehicle 
for informing people. It’s something we 
haven’t had since the last century,” Farber 
says, describing a time when newspapers 
and pneumatic-tube communication sys¬ 
tems in England provided an extraordinary 
diversity of opinion. “The economics of the 
Internet is partly spinning toward organiza¬ 
tions that will present experiences to you. 

I hear people talk about it as entertainment 
and grabbing people, like television. But if 
this turns the Net into what happened to my 
television set, I have no use for it. It short¬ 
cuts the hopes we have for this, the hope 
that we can create a world culture on top 
of the local culture.” 

After my brief frisson with President 
Clinton’s cybernetic doppelganger, I discov¬ 
ered that hundreds of lists that day found 
president@whitehouse.gov as a new sub¬ 
scriber. We’d all, in our own way, shared 
a moment of exhilaration, none of us aware 
that we were all victims of a vast prank, 
all equally deceived. We’d experienced the 
thrill of one grand vote of confidence, fol¬ 
lowed by dozens of smaller votes - votes that, 
like the president’s, were all forged. As I 
removed dozens of phony subscribers from 
Meme , each felt like a tiny stab, a pinprick 
of disappointment. I took solace knowing 
they were forgeries. Besides, who knows? 
Maybe the president will subscribe tomor¬ 
row. Maybe he’s on now, hiding behind an 
innocuous address. It’s the sort of thing list 
publishers live for. On the Internet, no one 
knows you’re the president. ■ ■ ■ 


David S. Bennahum (bennahum@wired 
.com) is a Wired contributing editor. 
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Image created with Inspire 3D 


Unleash Your Creative 

Power With Inspire 3D 


A s a graphics professional, you are expected to create 
dynamic print ads, multimedia productions, and stunning 
visuals for the web. Faking it in a 2D package falls short 
of what you want to deliver. It's time to take the 3D plunge, but 
you've only found under-powered toys that fall short of getting 
the job done right. 

Finally, you have a choice. NewTek, the company that took 
Hollywood by storm with Lightwave 3D®, has just released 
Inspire 3D™. It's a powerful, yet easy to learn 3D program 
designed specifically for the needs of the profes¬ 
sional graphic artist. It comes with an interactive 
tutorial that gets you up and running in no 
time. Before you know it, you'll be creating 
stunning graphics that satisfy even the most [ n s D i 
demanding clients. ** 
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needs grow, you'll find that Inspire 3D has the power to make all 
your artistic creations come to life. 
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Speedpass Gas 


S lapping your credit card 
into the gas pump still 
takes too much time, plus you 
have to hunt for your wallet. 

To the rescue comes Mobil. 
Fossil-fuel-based companies 
are one of the last places you 
might expect innovation, but 
Mobil has refined the concept 
of pay-at-the-pump. 

Attach a 2-inch-square black 
box to your car's rear window, 
and when you pull in to fill up, 
the pump is on before you get 
out.The Speedpass, as Mobil 
calls it, also comes as a little 



Pump now - pay later. 


black tube you attach to your 
key chain - wave it in front 
of the pump and you're off. 
The Speedpass knows what 
credit card to charge and even 
whether you'd like a receipt. 
Getting one is as easy as call¬ 
ing an 800 number. 

While it's limited to Mobil 
gas stations now - and only 
those with the new pumps 
- look for others to play catch¬ 
up soon.- Richard Dean 


Speedpass: free. Mobil Corp¬ 
oration: (800) 459 2266, 

+1 (703) 846 3000. 


Smooth in the Crud 



W hile El Nino was busy stranding 160,000 New Mexican cows up 
to their udders in snow this Christmas, the wayward jet stream 
left my favorite Oregon ski hill utterly out of freshies. It was days as 
bare and bony as these that inspired K2’s Electra snowboard. 

The 162-cm version of the Electra carved neatly through the trees 
in powder and was light and crisp through turns. But it really stood 
out for its creamy handling in the crud, and - where my ankles 
would normally scream for cold packs and Ace bandages - it rode 
smooth as a Cadillac on icy cat tracks. Key to the board’s silky ride 
are its piezoelectric dampers - smart devices - originally designed to 
smooth a space shuttle’s flight through supersonic re-entry turbulence. 

The Electra’s dampers are used in place of the synthetic rubber 
commonly employed in snowboard cores. Like rubber, the piezo¬ 
electrics absorb and dissipate vibrations that tend to cause the board 
to chatter and lose contact with the snow. Lost contact equals lost 



K2's Electra snowboard knows all about good vibrations. 

control, which often results in the board’s rider hucking down the 
hill on tender body parts. 

Unlike rubber, however, the piezoelectrics convert vibrations into 
electricity that is dissipated through the board’s core as heat and light. 
The “smart” part is that the units are tuned to selectively dampen 
harmful vibrations around 70 Hz, while leaving good vibrations, such 
as subtle commands from your feet, at full strength. Rubber dampens 
all vibrations; enough material and the ride can feel as squishy as 
last month’s refrigerated carrot, while too little leaves a board that 
rips through turns but rattles like your grandma’s metal roller skates. 

Two LEDs in the board’s deck let you know when the piezoelectrics 
are shunting mechanical shocks into electric jolts, but I was having 
too much fun grooving high-speed turns through packs of holiday 
skiers to even glance down. There is one missing feature, however: 
a place to plug my electric socks into the power grid. - Sean Wagstaff 
K2 Electra: US$500. K2 Snowboards: +1 (206) 463 3631, on the Web at www.k2snowboards.com/ 
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Paul Is Dead 

I n 1981,Paul Lomo,themis¬ 
understood and morose lead 
singer of Miasma, drowned in 
a chateau swimming pool.The 
press called it suicide. But Elly 
Clyde, sultry rock journalist 
and longtime Lomo devotee, 
has always suspected foul 
play. Follow Clyde in Paul Is 
Dead as she weaves her way 
through the San Francisco 
music scene, trying to discover 
what really happened. 

In the grand tradition of 
murder mysteries, everyone 
has a motive in this made-for- 
Internet movie.The clues are 
scattered far and wide, and it's 
up to you to find them.Tune 
in to www.paulisdead.com/ 



Way-new whodunnit. 

to catch an eyeful of Shock- 
wave Flash animated scenes. 


As director John Sanborn 
explains,"It's not about figur¬ 
ing out whodunit, it's about 
all the fun stuff you'll find 
along the way." If you're intent 
on solving the mystery, here's 
a hint: be sure to butter up 
chatterbox Lenny Pochnik 
(played with a lovely dose of 
smarm by MacroMind founder 
Marc Cantor). Paul Is Dead is 
a 21-week adventure where 
the line between fact and 
fiction runs thin. Get lost in it. 
-Alex Cohen 

Paul Is Dead: free. LaFong and 
MGM Interactive: on the Web 
at www.paulisdead.com/. 
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Intellectual BoWash 

I ’m nostalgic for BoWash, and for ChiPitts and SanSan. These are 
the putative supercities, the imagined megalopolises that futurists 
once predicted would reach from Boston to Washington, Chicago 
to Pittsburgh, San Francisco to San Diego. The predictions of these 
megacities represent a sort of big-think, futurist planning that char¬ 
acterized the 1960s and 1970s. This sort of futurism is at work in 
Toward the Year 2000 , a timely reprinting with commentary of papers 
and symposia that the American Academy of Arts and Sciences held 
beginning in 1965 and published two years later. 

The year 1965 may have been the height of American power: before 
campus unrest, before the worst of Vietnam, before the inflation of 
Johnson guns-and-butter budgets had kicked in. It was a time when 
sages believed it was possible to shape the future. The commission 
whose thoughts are recorded here mixed technocrats and wise men. 
It was headed by Daniel Bell, creator of the concept of postindustrial¬ 
ism, and one of its stars was Herman Kahn, who specialized in thinking 
about the unthinkable: nuclear war. They constituted an intellectual 
BoWash in which Boston professors rubbed elbows with Washington 



A look to the future - from the past. 

undersecretaries and each could easily imagine swapping jobs. 

The resulting discussion and essays offer a remarkably balanced 
view of, say, the possible effects of computers, seen at the height of 
the mainframe era as centralized, possibly dominating, devices. But, 
the summarist for the computer committee noted, “it is possible that 
a computerized society may have effects that are quite opposite ... 

It may promote decentralization as much as centralized control; and, 
as it replaces much routine activity that now passes for intellectual 
work, it may create new problems of identity and the use of freedom.” 

The book’s misses are just as useful as its successes: they caution 
us about looking at the next century. One vital reminder: technologi¬ 
cally, the world of 2000, the predictors noted 30 years ago, will be 
more like that of 1967 than different. For all of today’s emphasis on 
the impact of technology, a glance back shows where the really big 
changes came: the telephone, the automobile, and the television. 
There’s a warning here: on the edge of the new century, we run the 
risk of envisioning BoWashes that remain mere visions. - Phil Patton 

Toward the Year 2000: Work in Progress, edited by Daniel Bell and Stephen R. Graubard: 
US$17.50.The MIT Press:+1 (617) 625 8569, on the Web at mitpress.mit.edu/. 
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Fragtime 

I s it the same but better? Sequels live and die 
based on how well they accommodate this para¬ 
dox. In the case of id Software's Quake II, living 
and dying are so thoroughly intertwined that 
there's no easy answer. According to distributor 
Activision ,"Quake II marks a revolutionary step 
in 3-D action gaming." Is it a step or a revolution? 

It's a higher dose to be sure, crack to classic 
Quake's cocaine. It offers more complex missions, 
in a more changeable environment, with smarter 
enemies.The sounds are bigger, and the Internet 
deathmatches put up to 32 twitching maniacs in 
the same kill-or-be-killed nirvana - until bedtime. 

I'm running down a corridor in an alien military 
complex, indiscriminately killing the Strogg. In a 
world of binary pleasures, killing is 1 and dying is 
0, a symbol expressed by the mouth of the gun 
barrel - the last thing I see. Intense. 



Quake II: a higher dose of bloody action. 


Despite the rush, there's something missing. 
Maybe it's just my expectations keeping pace 
with my racing heart. I'm imagining future bruises 
from a force-feedback suit and the disorientation 
of a VR helmet. I'd settle for cooperative play. 

Quake II has been banned in Germany because 
the ratings board found its murderous foes too 
human.This begs the question as to whether the 
narrowing gap between simulation and the space 
we inhabit might encourage crossover behavior. 
Violence long preceded computer games, so the 
link is tenuous at best. Still, turning soldiers into 
shambling sieves of flesh gave me pause. I hope 
the road to revulsion continues to separate ren¬ 
dering and rending. As long as we remain as 
smart as our bombs, that shouldn't be a problem. 
- Tom Claburn 

Quake II: US$59.95. Activision:+1 (310) 255 2000, on the Web 
at www.activision.com/. 






Cuckoo Shock 

M yths. Superheroes.Glowering archenemies 
and their hunchbacked henchmen. Like 
videogames, comics immerse full-tilt action in 
colorful worlds of fantastic escapism; like cyber¬ 
punk films, they set rugged loners loose in dysto¬ 
pian parallel universes to unravel conspiracies 
worthy of Chris Carter. But the medium is equally 
well suited to telling realistic tales and illustrat¬ 
ing the dark alleys of the mind. If you need proof, 
look no further than Madison Clell's Cuckoo series. 

The comic follows Clell's real-life, action-adven¬ 
ture saga through the twisting passageways of 
dissociative identity disorder. While in bed with 
her boyfriend, Clell transforms into an Italian¬ 
speaking woman named Rabella - one of her 
"alters," the many alternate personalities who 
live inside her head and sometimes burst into 
her exterior world. Looking into an asylum where 
she might commit herself, Clell has to consult 
with a brood of intensely emotional children - 



The underbelly of life with dissociative identity disorder. 

another group of her alters. Previously known 
as multiple personality disorder and often incor¬ 
rectly called schizophrenia, DID provides an inte¬ 
rior cast of characters who comment on Clell's 
predicaments like an unpredictable Greek chorus. 

Harrowing stuff? Sure, especially since Clell 
writes and draws from the gut, spilling intimate 
stories and stark, raw artwork on every page. But 
Cuckoo isn't gloomy or melodramatic; for every 
descent into swirling desperation or horrifying 
rape flashback, it offers substantial doses of 
humor and wry self-awareness. Like other self- 
published, realistic comics and homegrown zines. 
Cuckoo combines personal expression with enter¬ 
tainment and education. Clell has created a soap¬ 
box here, and she's not afraid to use it; if you 
think life with multiple personalities is just like 
Sybil, Madison Clell will set you straight. 

- Tiffany Lee Brown 

Cuckoo, by Madison Clell: US$3. Green Door Studios: email 
madclell@teleport. com. 


Digital Palace 

I ’m the first to admit that my visual conceptions of the ancient world 
have been formed by cheesy sources like Hollywood gladiator epics 
and hours spent sipping drinks delivered by toga-clad babes while 
hemorrhaging money in the splendor of Las Vegas’s Caesar’s Palace. 
Today it doesn’t even seem possible to capture the magnificence and 
unparalleled excesses of the real thing. Political enlightenment, at 
least on the surface, keeps the massive class distinctions of old at bay, 
while contemporary contractors don’t build those colonnaded villas 
with gold-leafed vaulted ceilings, vibrant mosaic floors, and freshly 
carved embellishments because of their astronomical price tags. 

Of course, us late-20th-century folk have our own brand of archi¬ 
tectural and engineering dazzle, but it usually comes in digital form. 
At the recently opened Getty Center in Los Angeles, itself an architec¬ 
tural marvel, visitors get a sense of ancient Roman splendors the vir¬ 
tual way. A joint project with the Getty Museum, the Getty Education 
Institute for the Arts, and UCLA’s School of Architecture and Urban 
Planning brings us a computer-generated version of the Forum of the 



Antiquities as evidence: the Forum of Trajan in all its video splendor. 

Emperor Trajan, a sprawling public center that ancient Romans once 
used to celebrate military victories and other civic shindigs. 

The virtual reconstruction of this site was made using military 
flight simulators and VR technology, and rendered on Silicon Graph¬ 
ics equipment. It’s the same technology used to help rethink parts of 
LA after the 1992 riots, but for this scholarly project, the architectural 
details are historically accurate enough to impress on their own. 

As part of Beyond Beauty: Antiquities as Evidence , the Forum is pre¬ 
sented in large-screen video form, along with marble fragments and 
statuary that provide a better sense of what this amazing place looked 
like. The show explores how technology is encoded in ancient objects, 
and the virtual model presents the flip side - how technology can piece 
together the past. According to Getty antiquities curators, it does so 
more flexibly and less expensively than a conventional wooden model. 
It’s also convincing and glitzy enough to have me rethinking my deep 
attachment to the Vegas version. - Glen Helfand 

Beyond Beauty: Antiquities as Evidence: through January 17,1999, at the Getty Center, 

Los Angeles.The Getty Center: +1 (310) 440 7300, on the Web at trajan.bpia.com/. 


Western Release 

M uch of the music of the 
Western world is math: 
fractions and ratios, predictable 
patterns, calculable qualities. 
With its rigid rules and strict 
shapes, it's increasingly not 
what I like to listen to. I prefer 
my sounds unbound and 
organic. Driftworks, a four-CD 
collection, rejects such pre¬ 
scriptive Western forms. 

Australian sound designer 
Paul Schutze's groovy, shuf¬ 
fling "Stateless" thrums your 
ears into half-trance."Homage" 
launches your drift with bil¬ 
lows of synth that wash across 
a collection of found sounds, 



Fluid sounds. 

each pristine and crystalline, 
like waves on a glass beach. 
German composer Thomas 
Koner reveals his fascination 
with snow in the powerful 
"Nuuk," where magnified 
jewels of sampled noise are 
easily likened to the icy sound 
of the Arctic. 

Far from the overwrought 
ambient genre, Driftworks 
maps unique topography. Lis¬ 
ten actively: when you surface, 
you may find yourself less tol¬ 
erant of the calculated music 
of the West. -Colin Berry 

Driftworks: US$29.95. BigCat/ 
V2 Records:+1 (212) 320 
8500. 
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Mr. Good Script 

W hether you're penning 
your own Citizen Kane or 
Chopper Chicks in Zombietown, 
you'll find that formatting a 
script so that it's readable can 
be as hard as coming up with 
a really good third act. While 
it won't get you a deal with 
DreamWorks, Final Draft will 
let you concentrate on making 
your work good, not pretty. 

Final Draft comes with tem¬ 
plates so that you can jump 
right into scripting. If you 
aren't ready to write, the pro¬ 
gram's tools can help you 
outline. When you're writing, 
you don't have to worry about, 



Move over. Matt Damon. 

say, setting multiple tab posi¬ 
tions or if you're supposed to 
capitalize action, dialog, or 
transitions; Final Draft knows 
the proper look for each. One 
of the nicest features is called 
Smart Type, a database that 
serves as a typing shortcut. 

Final Draft does come with 
a learning curve, but it's no 
steeper than with similar soft¬ 
ware. And with all the built- 
ins, Final Draft is as useful as a 
decent agent and a goo(j idea. 
- Richard Kadrey 

Final Draft for Mac or Win¬ 
dows: US$249. B. C. Software 
Inc.: -hi (310)636 4711. 
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The Permanent Revolution 

T homas Frank’s The Conquest of Cool provides an invaluable argu¬ 
ment for anyone who has ever scoffed at hand-me-down counter¬ 
culture from the ’60s. Through a spirited and exhaustive analysis of 
that era’s advertising, Frank demonstrates that the celebrated youth¬ 
ful rebellion of America’s middle class during the ’60s was not so 
much co-opted by The Man, but cocreated by advertising geniuses 
to move product. Frank calls it “hip capitalism”: the use of satire, 
“good-humored alienation,” and revolutionary rhetoric to promote 
This Year’s Brand, to segment markets, and to recast the purchase 
of mass-produced goods as an act of radical self-expression. 

No example better serves Frank than Bill Bernbach’s wildly suc¬ 
cessful ads for the Volkswagen Beetle, starting in 1959. Not only did 
this campaign launch the “creative revolution” in advertising, it pre¬ 
sented Volkswagen as the antiestablishment automobile. Buying a 
Bug, however, hardly defied conformity or threatened “mass society.” 
After all, the cars were identical and had been commissioned by the 



America: branded and confused. 

leader of the most insidious mass society in modern history, Adolf 
Hitler. “That by the end of the decade the Volkswagen had acquired 
an image that was more hip than Nazi must be regarded as one of 
the great triumphs of American marketing,” Frank writes. “The irony 
that several of the creators of this image were Jewish was trumped 
by the irony implicit in that Volkswagen’s hipness was a product of 
advertising, the institution of mass society against which hip had 
declared itself most vehemently at odds.” 

As the quote suggests, Frank’s a bit of an academic. He’s also a 
man unafraid to repeat himself or overreach the limits of a critique 
that assumes from the get-go that advertising well represents society. 
No matter. Conquest not only puts a cork in graying ex-hippies who 
like to recall their VW-bus trips as transgressive, but further serves 
to inoculate audiences to the hip capitalism that’s everywhere - 
including these pages - today. - Brad Wieners 

The Conquest of Cool: Business Culture , Counterculture, and the Rise of Hip Consumerism, by 
Thomas Frank: US$22.95.The University of Chicago Press:+1 (773) 568 1550. 


Basic Instinct 



D eveloped by Valve, Half-Life is a first-person 
action/adventure game that chronicles the 
aftermath of an experiment gone abysmally 
wrong at a decommissioned missile base. As a 
member of the experiment team, you have made 
an amazing breakthrough, an alarming discov¬ 
ery, and a stupid decision. You are surrounded by 
many recently deceased colleagues and extra- 
dimensional monstrosities that you've unwittingly 
helped create, not to mention the all-too-human 
government agents looking to cover up this top- 
secret fiasco by killing everyone involved. To add 
to the fun, an entire alien ecosystem - flora, 
fauna, hunters, predators, the works - has taken 
root in the base and flourished. Your mission: 
make your way through to the invaders' world, 
thwart their plans, get back home in one piece, 
and find a way to reconcile with the government 
spooks. You won't need to find them; they'll be 
looking for you. 

Half-Life’s world is really a world - no levels or 
stages here, just one continuous environment 
through which you can 


Step into the thriving, mutating world of Half-Life. 

backtrack. But be warned: in this dynamic envi¬ 
ronment, the places you've been may not be the 
same upon your return; damp walls may have 
grown mossy, a handful of creatures left alone 
may have thrived and multiplied, and ugly situa¬ 
tions may have gotten a whole lot worse. 

Real-time scripted sequences add compelling 
plot-driven gameplay to the action; enter a 
chamber stealthily and you can observe patrols, 
experiments, discussions, and arguments in 
progress. Ease off the trigger finger when you 
encounter an alien and you may gather impor¬ 
tant clues. Or blow it away if you can, but be 
warned: from the craftiest military thug to the 
dumbest alien, the live members of Half-Life’s 
population have the instincts to stay that way. 

Half-Life is a satisfying, cinematic, thinking- 
person's shooter. Don't just go mindlessly pump¬ 
ing rounds into everything you encounter - there 
are lessons to be learned, and the life you spare 
may be your own. - Chris Hudak 


Half-Life: US$49.95. Sierra On-Line: +1 (425) 649 9800, on the 
Web at www.sierra.com/ 
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Jacob's Ladder 

I f you could bridge the gap 
between man and god, 
what would you find? And 
more important, what would 
you be? Famed anime studio 
Gainax finds itself exploring 
that frontier in its enigmatic 
yet hugely popular series 
Neon Genesis Evangelion. 

While the series is a variant 
on the well-worn genre of 
cute girls and giant robots, it 
never completely surrenders 
to pandering its assets, but 
rather diverges into nomadic 
postulations on the relation¬ 
ship between man and god, 
as well as on human emotion, 



The final frontier. 

evolution,and technology. 
Besides Hideaki Anno's 
acknowledged influences, the 
series delves deeply into reli¬ 
gion, most notably the Sephi- 
rothic System of the Cabala. 

An no's Evangelion might 
just represent our next evolu¬ 
tionary strides.This illustrated 
fable is set slightly further 
down the harrowing road of 
scientific progress and asks a 
handful of the questions well 
be asked when we reach the 
end. - Tim Barkow 

Neon Genesis Evangelion: 
US$29.95 subtitled, $24.95 
dubbed. A. D. Vision:+1 (713) 
977 9181. 


Web Dreams 


W hy have pro Web designers avoided WYSIWYG HTML editors 
like yesterday’s spam? Because every visual Web-authoring tool 
to date has insisted on stylizing all the code it reads - adding meta 
creation tags, uppercasing attributes, and obliterating nested state¬ 
ments - in the name of clarification. It was faster for webmasters to 
code their pages by hand using basic text editors than try to wrestle 
their mangled code back into shape. It was faster, that is, until now. 

Dreamweaver, by Macromedia, is a fourth-generation Web-devel¬ 
opment tool created by and for professional Web designers - and it 
doesn’t muck up your code. Through a deceptively simple process 
called Roundtrip HTML, Dreamweaver treats your programming 
with a “look, don’t touch” attitude - the Number One request of the 
webmasters Macromedia consulted while developing the program. 

What other dreams does Dreamweaver fulfill? Start with a full 
implementation of the latest HTML specs: Dynamic HTML, for 
adding the third dimension of layers to otherwise flat Web pages; 
absolute and relative positioning through cross-browser-compatible 
cascading style sheets; support for both Shockwave Director and 
Shockwave Flash movies; and a Director-like timeline for controlling 




macro media 


Dreammeauer - 


Superfly Fashions 

Get ready for some hi) 
funky Dynamic HTML w 
Superfiy Fashions! Not 
the site a fun experienci 
you’ll also learn howto 
pull down menus, anim 
dress up games, and l< 
more! Featuring a step 
tutorial on creating eact 
as well as all the code. 


IME.'LIN! 


Create perfect code - and don't worry about Dreamweaver. 

interactive animation without plug-ins. Dreamweaver creates clean, 
optimized code that works with both Internet Explorer 4.0 and Net¬ 
scape Communicator 4.0 - and it’s backward compatible. 

Dreamweaver’s weaknesses lie in its lack of extensive database and 
site-management tools. Macromedia has evidently stopped develop¬ 
ment on its data-sawy Backstage Designer, and you can probably 
expect to eventually find some of those features in Dreamweaver. 
While the program can keep track of checked-out files, you have to 
rely on the brute power of text editors HomeSite or BBEdit for link 
verification and global search-and-replace functions. 

Dreamweaver is among the priciest of the current Web-creation 
tool crop. Nonetheless, the time you’ll save using its Library feature - 
which allows you to update recurring elements across all your pages 
by editing just one item - is by itself almost worth the cost of admis¬ 
sion. Toss in a prebuilt JavaScript Behaviors Library for hard-to- 
program effects like rollovers and slide shows, and HTML validation 
targetable to specific browsers and Dreamweaver is everything you 
could ask for. You, and a gaggle of pro webmasters. - Joseph Lowery 

Dreamweaver CD-ROM: US$499. Macromedia: +1 (415) 252 2000, on the Web at 
www. dream weaver, com/. 


Lifting the Curtain 

I f you're interested in the story behind the head¬ 
lines about the US government's war on privacy, 
pick up a copy of The Electronic Privacy Papers by 
cryptography expert Bruce Schneier and privacy 
advocate David Banisar. But be warned: this work 
is for policy wonks. Weighing in at 747 pages, 
this is a mammoth compilation of government 
documents, letters, national-security directives, 
passed and failed legislation, press releases, 
newspaper articles, and hard-to-find publica¬ 
tions. Much of the information here was previ¬ 
ously classified and either leaked to or obtained 
by the Electronic Privacy Information Center in 
a series of Freedom of Information Act requests. 

Although many of these documents speak for 
themselves, the authors provide some context 
through the introduction. Oftentimes, they quote 
public statements made by members of the Clin¬ 
ton administration and then cite internal docu¬ 
ments that directly contradict those statements. 



The story behind the story on privacy. 

It's a lot like reading the Pentagon Papers - with 
a running commentary. Although fascinating, it's a 
bit big and a tad expensive for most bookshelves. 

Under US law, wiretapping is a weapon of last 
resort. In Congress and in the press, the FBI has 
said that restrictive legislation is needed simply 
to keep up with changing technology. But the 
government's own papers tell a different story: 
the FBI seeks a dramatically expanded role for 
electronic surveillance in the coming years. And 
it will do anything necessary to have its way. 

This book also lends historical perspective to 
the stories of the FBI's Digital Telephony and 
Clipper Chip initiatives. The FBI won the former, 
but Clipper ultimately went down in flames.The 
moral of the story is that the government doesn't 
always get its way - provided that the public is 
informed and mobilized. - Simson Garfinkel 

The Electronic Privacy Papers: Documents on the Battle for 
Privacy in the Age of Surveillance, by Bruce Schneier and David 
Banisar: US$59.99. John Wiley & Sons: +1 (732) 469 4400. 
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Four million 


blind people 
could benefit from 
your vision. 


The SAP/Stevie Wonder Vision Awards. 

SAP and Stevie Wonder have come together to create the SAP/Stevie Wonder Vision Awards program. 
The program will recognize, encourage and reward those who are using or developing technology to help 
jjjjpF integrate blind and visually impaired individuals into the workplace. Through the SAP/Stevie Wonder Vision 
Awards, the vision of a few can help the world to see. The program will designate 
awards in three categories: Product of the Year, Pioneer of the Year, and Role Model 
Organization of the Year. For information on becoming a sponsor or nominating an individual A 1 

or organization for an award, visit us at www.sap.com/vision or call 1-800-283-1SAP. A Better Return On Information™ 




SAP, R/3 and the SAP logo are the registered or unregistered trademarks of SAP AG. A Better Return On Information is a service mark of SAP AG. All other products or companies mentioned in this advertisement may be the registered or unregistered trademarks of their respective companies and 
are hereby acknowledged. ©1997 SAP America, Inc. All rights reserved. 




By Jesse Freund 


Just Outta Beta 


Speed Freak 

It's hard to believe, but Harold 
Edgerton, the chief developer 
of the strobe light, was a seri¬ 
ous scientist, not a polyester- 
dad disco freak. He devoted 
his lifework to observing 
events that happen at high 
speeds, and you can thank 
him for bringing the world 
flash photography, among 
other inventions. A new CD- 
ROM, Exploring the Art and 
Science of Stopping Time, takes 
you on a tour of Edgerton's 
famous Strobe Alley lab at MIT. 

Release: April.The MIT Press: 
+1 (617) 253 5646. 



Touch and Go 

Why lug around a 4-pound 
laptop when you can compute 
from an Internet kiosk? Such is 
the logic behind the rollout of 
40,000 touchscreen Internet 
terminals by Golden Screens 
America. Accessible for a fee at 
airports, rest stops, and pop¬ 
ular street corners, the initial 
250 kiosks support email, 
browsing, and online banking. 

Release: spring. Golden 
Screens America:+1 (212) 
983 5212. 


Web Ruler 

Content might be king, but the almighty ad dollar 
rules the Web. That's why there's a huge push to 
accurately track pageviews and clickthroughs. But, 
as it turns out, local and network caching schemes 
disguise repeat visits to a site, and savvy surfers 
filter banner ads to speed download times, all of 
which thwarts tracking systems that record only 
the pages requested from a site's primary server. 

A new technology from I/Pro and Nielsen Media 
Research, which the companies plan to fold into 
their existing products, promises to route around 
these problems by revealing what visitors actually 
have on their screens. So whether a page was 



received from the primary server, a proxy server, 
or a local cache, site owners and advertisers can 


know for certain that a banner was actually seen. 
Plus, this technology also reveals exactly how 
long any content or ad was viewed. 

While some have questioned the merit of a 
system that knows what you're viewing, when 
you're viewing it, and for how long, I/Pro points 
out that the technology might eliminate the 
need for intrusive cookies. In any case, as with 
other media, content comes with a price, and 
tracking schemes are simply upping the ante. 
Release: spring. I/Pro: +1 (415) 228 4400. 


Electronic Gold Rush 

SegaSoft has cooked up a downright wicked vir¬ 
tual world for its new online game 10^ x . Here's 
the scenario: In the not-so-distant future, when 
corporations have become more powerful than 
governments, an odd planetoid enters Earth's 
solar system. Competing companies decide to 
carve up this celestial body and sponsor colonists 
to exploit the resources buried below its surface. 
As one of these wretched explorers, you are 
offered a plot of land, a few rudimentary imple¬ 
ments, and that's about it. 

As the name suggests, 10*ix allows 1 million 
people to join the battle and fight for planetary 
supremacy. SegaSoft has enhanced this enormous 
endeavor by using PostLinear's Transactor tech¬ 



nology, which embeds a real-money economy 
directly into the gameplay itself. Players dole 
out their hard-earned dough to buy and sell the 
virtual objects in the game. If you need a mining 
rover to dig for minerals, you spend cold, hard 
cash to buy it from SegaSoft or another player. 

It has often been written that the key to the 
new economy is community, but SegaSoft seems 
intent on proving the more interesting corollary 
to this rule: the key to the new community is econ¬ 
omy. Some players will actually make big dollars 
trading in lO^ix markets, but the only way to cash 
in will be to live a substantial part of your life in 
the virtual world. 

Release: May. SegaSoft: +1 (650) 654 3400. 


Dialing for Dollars 

Now that Northern Telecom 
has produced a smartcard 
phone, telepurchasing never 
looked so promising. Relying 
on transaction software from 
VeriFone, NT's new smartcard 
module fits into the existing 
line of PowerTouch dialers 
and lets you access your bank 
account, pay for retail goods, 
and download personal med¬ 
ical or financial information 
at home. 

Release: April. Northern 
Telecom:+1 (905) 863 0000. 



Who Is We? 

Recent attempts to under¬ 
stand human consciousness 
have united experts from 
fields as varied as philosophy 
and quantum theory, neuro¬ 
biology and machine learning. 
No event better expresses 
the new directions for this 
research than the famous 
Tucson, Arizona-based confer¬ 
ence Toward a Science of 
Consciousness.The new book 
Toward a Science of Con¬ 
sciousness 2 chronicles the 
proceedings at the 1996 
confab and features articles 
by such profound ponderers 
as Patricia Churchland, Daniel 
Dennett, and Danny Hillis. 

Release: March.The MIT 
Press:+1 (617) 253 5646. 
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FROM YOUR 


IMAGINATION 
TO REALITY. 

Create the most compelling 3D 
animation content in the shortest 
possible time.Work with freedom from 
rebooting after every animation. No 
swapping 3D cards to try another effect. 
No creative compromise or missed 
deadlines. Satisfy yourself and your 
clients and increase your opportunities 
for repeat business. 

Silicon Graphics®02™ and OCTANE™ 
workstations give you the power to 
try as many versions of an animation as 
you can imagine. Combined with the 



Desktop Performers. 

The 02 and OCTANE workstation solutions 
starting at $5902* 


massive rendering performance of our 
0rigin2000™ servers, you have the ideal 
tools to visualize your most vivid 3D 
dreams. The processing and applications 
performance of Silicon Graphics helps 
you meet those crazy deadlines with 
better results. And when your work is 
a product of your imagination, only 
Silicon Graphics can help you visualize 
that kind of success. 

© 1998 Silicon Graphics, Inc. All rights reserved. Silicon Graphics is a 
registered trademark, and 02, OCTANE, 0rigin2000 and the Silicon Graphics 
logo are trademarks, of Silicon Graphics, Inc.Turtle images courtesy 
of Microsoft/Softimage. Cowboy image courtesy of Alias|Wavefront. 

* Price quoted is valid for U.S. only. 
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entertainment 
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Wired and Seybold present 

The one Web conferenct 
you can't afford to miss. 


eE 


The Seybold/Wired 

Web Publisher 
©Conference 

16-20 March 1998 
New York City 


Content 


Join the Web's top innovators in New York this March as 
we gather for a groundbreaking summit: Seybold/Wired Web 
Publisher 98. Hosted by Seybold Seminars and Web media pio¬ 
neer Wired Digital - creator of HotWired, Wired News, HotBot, 
Suck, and Webmonkey-this conference is a unique opportunity 
to pool our expertise and chart this medium's future. 

H(ear keynotes by Steve Jobs and Nicholas Negroponte, debates 
between the Web's most influential players, and in-depth seminars 
on every aspect of Web media - content, design, technology, and 
business. Meet Web professionals from all over the world-and 
hear from the likes of Salon, Hazorfish, Studio Archetype, Word, 
Tripod, and Microsoft. You'll come away with the inspiration, 
strategies, and skills you need to create tomorrow's Web. 


Design 


Code 


Track chair: 

Cate Corcoran; 

Executive Editor, 

Wired Digital 

Forget those tired 
metaphors about 
highways and TV - the 
Web is defined on its 
own terms now. Hear 
how producers, editors, 
and other creatives 
see this new medium 
as it approaches criti¬ 
cal mass. 


lj eminarsi 
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CONFERENCE 


Track chair: 

Jeffrey Veen, 

Interface Director, 
Wired Digital 

Ms new technologies 
pa we the way for more 
sophisticated design, 
the tug-of-war between 
usability and aesthet¬ 
ics will only intensify 
Join the medium's 
most influential visual 
thinkers as they design 
tomorrow's Web . 


Track chair: 

Kevin Cooke, 

of Web Development, 
Studio Archetype 

Staying two steps 
ahead is only half the 
game ~~ Web engineers 
need to plan for 
tomorrow's tools while 
dealing with today's 
frustrations . industry 
experts share their 
strategies for coping 
with both . 


Business 


Track chair: 

John Duhring, 

CEO/Founder, 

Inclusion 

Learn how the 
business models for 
Web advertising, 
commerce , marketing, 
and community¬ 
building are coming 
into focus - and ho w 
they can be applied to 
your organization # s 
online services . 


Register now for Seybold/ Wired Web Publisher 98 at 
www. wired, com/seybold 


Javits Convention Center 
New York City 16-20 March 1998 
888.473.9265 or 658.372.7078 
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Control Remotely 

S ine of the Times's Show- 
Mate 2.0 software for the 
Apple MessagePad gives own¬ 
ers of Sony, Philips, Panasonic, 
JVC, and Yamaha products the 
ability to remotely control their 
TV, VCR, DAT, CD, or receiver. 

Want to wake up at 7 a.m. 
to The Chemical Brothers, then 
switch toNPR news at 7:30, 
Good Morning America at 8, 
and shut it all off when you 
leave for work at 8:30? No 
problem. ShowMate's pop-up 
menus help you write scripts 
to do that and just about 
anything else your appliance 
can handle. 



Multitasking mate. 

The problem is that Show- 
Mate 2.0 only works with five 
brands, and your MessagePad 
has to be within 7 meters of 
the units being controlled. 
Sine of the Times helpfully 
suggests that you send it other 
brands of remotes to help 
speed development for new 
manufacturers (it promises to 
return them). If you're feeling 
daring, why not do it and try 
one of those awful all-in-one 
deals while your remote is 
away. - Richard Dean 

ShowMate 2.0: US$19.95. 
Sine of the Times: (888) 746 
3927,+1 (612) 828 9793. 


README 

ON THE BOOKSHELVES OF THE DIGERATI 


TOM RIELLY 

is chair and CEO of PlanetOut, 
an online community of gays 
and lesbians ofwww 
.planetout.com/. 

Darkness Visible: A Memoir 
of Madness, by William 
Styron. "The book grew out 
of a Vanity Fair essay he 
wrote several years ago. It's a 
poetic, lyrical illumination of 
what it is like to suffer from 
severe depression. Ultimately, 
however, it is an optimistic 
account - a call to action." 
My Vast Fortune: The 
Money Adventures of a 
Quixotic Capitalist, by 
Andrew Tobias. "Tobias is 
best known as the author 
of The Only Investment Guide 
You'll Ever Need. Finance is 
probably the most boring 
topic on earth, but this 



funny financial memoir is 
really worth reading. Inter¬ 
estingly, Tobias is also the 
true author of Best Little 
Boy in the World - a classic 
novel about coming out 
of the closet." 

Life Outside, The Signorile 
Report on Gay Men: Sex, 
Love, Family, and the 
Passages of Life, by 
Michelangelo Signorile. 
"What Signorile does so well 
is get the gay community 
to discuss uncomfortable 
issues such as body image 
and the use of steroids. The 
Signorile report is a fascinat¬ 
ing account of life inside the 
circuit-party scene. Adher¬ 
ents view these parties as 
tribal rituals that bring 
people closer to each other, 
while detractors view them 
as bacchanalian weekends of 
drug abuse and unsafe sex." 


LEE SILVER 

a molecular biologist at 
Princeton University, published 
the controversial Remaking 
Eden: Cloning and Beyond 
in a Brave New World. 

The Restaurant at the End 
of the Universe, by Doug¬ 
las Adams. "Adams has 
not been given the respect 
he deserves.This wonderful 
book is more nuanced than 
lots of sciencefiction.lt 
questions the limits of tech¬ 
nology and the interactions 
between technology and 
society." 

Brave New World, by 
Aldous Huxley. "I love good 
science fiction - by authors 
who understand science and 
recognize that technology 
interacts with society and 
vice versa. Although Huxley 


saw this interaction clearly, 
he got the politics wrong. 

He envisioned a world in 
which society would control 
reproduction and one world 
government would control 
everything. In reality, society's 
hold on people has been 
demolished. Individual free¬ 
dom has become enhanced. 
Technology gives people 
greater control." 

Beggars in Spain, by 
Nancy Kress. "Kress delves 
into social issues, asking 
whether society should take 
care of those less fortunate. 
It is set in a future in which 
people with money can 
genetically engineer their 
children.lt is really the same 
old story of class struggle, 
but whereas class used to 
be defined by birthright and 
money, in this future it's 
defined by genetics." 


JANET MURRAY 

is senior research scientist at 
MIT's Center for Educational 
Computing Initiatives and 
the author of Hamlet on 
the Holodeck:The Future 
of Narrative in Cyberspace. 
How the Mind Works, by 
Steven Pinker. "I bought 
this book the second it came 
out and read it cover to 
cover. I think Pinker's ideas 
deliver the same shock today 
that Darwinism brought to 
the 19th century. Pinker 
offers a tremendously smart 
and compelling vision of the 
computational theory of the 
mind - of the brain as com¬ 
puter. Ninety percent of 
Pinker's claims are obviously 
true. His theory on sexual 
jealousy, for example, is 
extremely persuasive. On the 



other hand, his discussion of 
more complex emotions is 
less convincing. So the book 
confronts us with how far we 
can reconcile what science 
tells us and what we honor 
about our own humanity. 
Explaining the human spirit 
is a task for the literary 
imagination." 

The Design of Everyday 
Things, by Donald A. 
Norman. "I'm reading 
through a big stack of books 
on computer interface 
design, and Norman's is the 
best sofar.lt is successful 
because it doesn't focus on 
visual design, but on human 
behavior. I believe modern 
design - especially online — 
is trapped by visual thinking 
when, in fact, it's not strictly 
a visual medium. What you 
really have to think about is 
the interaction." 



MlMC’s Interactive Weekend 

hosted by 

Museum of Science in Boston 


This April, the future of interactive media comes to 


life. In every sense of the word. It’s the Interactive 


Weekend, a four-day event presented by the 


Massachusetts Interactive Media Council (MIMC) in 


conjunction with the Museum of Science. 


The Interactive Weekend is like no other event. 


That’s because the exhibits aren’t simply on display. 


They’re on screen, in your hands, beyond imagining. 


It’s the best and brightest in interactive technology. 


Not to mention an extraordinary experience in 


every possible sense. For more information, go to 
www.mimc.org/interactiveweekend. 


Museum of Science 

Science Park 
Boston, MA 02114 
Ph. 617-723-2500 


April 17 to 20 , 1998 

10 am - 5 pm everyday 
Ticket prices: $9 adult, $7 child/senior 
Includes admission to all Exhibit Halls 


MIMC 


Silicon Valley East 

A Division of Silicon Valley Bank 


iheCommunit 

of the/* 


century: 

the Future is Now 
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Politics of Gaming 

T he story behind Politika 's 
creation contains perhaps 
more political intrigue than 
the Tom Clancy novel from 
which the game gets its name. 

Given the companies behind 
the gam e, Politika would seem 
to have a lot going for it. With 
a driving story and numerous 
role-playing options, however, 
it is rather depressing to see 
Politika's gameplay default to 
standard board-game fare. 

In all fairness, it seems that 
the designers at Red Storm 
made Politika simplistic to 
facilitate smoother Internet 
gameplay.Truth be told, it 



Cross-market concept. 

grows extremely tiresome 
when played solely against an 
artificial opponent, and the 
struggle for dominance in 
Russia is made more interest¬ 
ing when played online. 

The Politika CD-ROM comes 
bundled with Clancy's book, 
and for those still refusing to 
embrace the information age, 
the text makes no bones 
about advertising the board 
game. In the end , Politika is 
more an exercise in successful 
cross-promotion than it is a 
lesson in exemplary strategic 
gameplay. - Gregory Angelo 

Tom Clancy's Politika: 
US$49.95. Red Storm Enter¬ 
tainment:+1 (919)460 1776. 


Point and Click 

T rying to break the sound barrier in a jet car on the salt-caked flats 
of the desert is not, I have discovered, a spectator sport. Craig 
Breedlove’s machine (which extends beyond the actual vehicle and 
includes the goateed, heavy-metal auto intelligentsia hiving around 
the whole shebang) requires endless tinkering and tweaking. So after 
countless attempts to catch a glimpse of Breedlove’s speed dream in 
action, my father and I called it quits. Luckily, we had all we needed 
for our own low-meets-high tech playa adventure: two roadhog dirt 
bikes circa 1985, and the DS-300, one of the latest - and hippest - 
digital camera offerings from Fujifilm. 

If you haven’t yet experienced the completely fetishistic powers 
of taking photos digitally, be psyched about your virgin status - the 
first time you slip the cool gray PC card out of the camera and into 
your computer, it’s truly titillating. Until recently, digital cameras 
have been the chi-chi accessory of the uniquely loaded. Three years 
ago, Wired reviewed the Fujix DS-505, which would have set you 
back 12,780 bucks - Polaroid, anyone? But now the tech has been 
tricked, and Fujifilm has crafted a digital camera impressive in both 
specs and price. What rocks about the DS-300 is that it boasts many 



Snap to it: digital and affordable. 

of the features you’d find on a more expensive model - zoom lens, 
flash, and manual aperture and shutter controls. Most wallet-boggling, 
however, is that the 2/3-inch, 1.3 million-pixel CCD photosensitive ele¬ 
ment and digital recording system is the same technology that’s used 
in the DS-505. That equals high-resolution images with superb image 
quality. I was blown away by a photo my father snapped of a coyote - 
each of the animal’s hairs and whiskers illuminated by buttery light. 

Fujifilm has made the DS-300 lightweight, and that’s a good thing 
because, frankly, I thought my father had grown a new appendage 
when I saw how incessantly he carried the camera around. With this 
affordable accoutrement tucked snugly into the buttpack, we cruised 
out to a nondescript drift in the middle of the cracked and demented 
playa. It was the kind of open space that makes your head explode - 
the kind you can rarely capture with a photograph. But Dad busted 
out the DS-300 and started popping the pics, and later that evening, 
as we huddled around the computer and viewed the day’s panoramas, 
I felt the vastness all over again. - Tessa Rumsey 

DS-300 Digital Camera: US$2,500. Fuji Photo Film USA: +1 (201) 507 2500, on the Web at 
www. fujifilm. com/. 


Contributors 

Gregory Angelo (greg.angelo@juno.com) is a freelance 
writer based in Boston; he was previously an associate 
editor of VideoGame Advisor. 

Tim Barkow (tim@scub.com) is writing a graphic novel, 
Valance. 

Colin Berry (colin@wired.com) drinks espresso, edits 
music content for Wired, and writes as-yet-unpublished 
short stories in San Francisco. 

Tiffany Lee Brown (magdalen@magdalen.com) is the 
editor of 5IGNUM magazine and assistant editor of the 
FringeWare Review. 

Alex Cohen is a first-year student at UC Berkeley's 
Graduate School of Journalism. She is trying to survive 
the rigors of academia and adult orthodontia with grace. 

Richard Dean founded NPR Online and is a commenta¬ 
tor for National Public Radio's Weekend Edition/Sunday. 
He's still repenting for his work at an Internet ad agency. 

Simson Garfinkel (simsong@mit.edu) is HotWired's 
technology columnist. 

Glen Helfand writes about art, culture, and technology 
for various publications, including New Media, The Advo¬ 
cate, LA Weekly, and The San Francisco Examiner. 

Chris Hudak (gametheory@aol.com) is a technology 
columnist, game critic, and judge of the Robot Wars in 
San Francisco. He has seen The Color of Money 14 times. 

Richard Kadrey (kadrey@well.com) is the author of the 
Covert Culture Sourcebook and two novels, Metrophage 
and Kamikaze L'Amour. 

Joseph Lowery (jlowery@idest.com) is the author of the 
forthcoming Dreamweaver Bible from IDG Books World¬ 
wide. 

Phil Patton (pattonp@pipeline.com) is a contributing 
editor to Esquire. He is the author of Dreamland, a cul¬ 
tural history of Area 51 in Nevada. 

Tessa Rumsey (tessa43@aol.com) writes about hardware 
and poetry from San Francisco and Nevada. 

Sean Wagstaff (wag@bendzine.com) is writing Anima¬ 
tion on the Web for Peachpit Press and is coauthor of 
Boarderlands: The Snowboarder's Guide to the West Coast. 
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DVD players 

First Class: 

Faroudja DV1000- 

The DVD player with the nearly unpronounceable 
name produces an image that rivals 35-mm film. 
Faroudja's device, with proprietary audio and video 
circuitry, is the model of choice for high-end home 
theater companies like Cello Music & Film Systems, 
and it provides a better moviegoing experience on 
every level than a seat in your local multiplex. 

DV1000: US$5,495. Faroudja Laboratories: +1 (408) I 
735 1492, on the Web at www.faroudjo.com/. I 

Business Class: 

Sony DVP-S7000 

The DVP-S7000 is the reference standard for the 
DVD industry, the player on which new discs are 
tested. With separate lasers used for CDs and DVDs, 
eight times oversampling, and the same audio 
components as Sony's professional-level CD player, 
this relatively budget-priced unit approaches the 
quality of the Faroudja at one-fifth the cost. 

DVP-S7000: US$999. Sony:+1 (941) 768 7669, 
on the Web at www.sony.com/. 

Coach: 

Panasonic DVD-A110 
Even with the entry-level Panasonic All0, you're 
getting great audio and video, CD-quality sound, 
and a picture that's twice as crisp as VHS - not to 
mention surround sound, subtitles, and a slew of 
video enhancements.The unit is as easy to use as 
a basic VHS deck - with no annoying clock to set. 

DVD-A110: US$399. Panasonic: (888) 726 2383, 
on the Web at www.panasonic.com/. 


tested and approved in our top-secret labs. 


By Chris Rubin 


Martial Arts 


1 




First Class: 

Krav Maga 

The official technique of the Israeli military and 
secret police, krav maga utilizes your reflexes, not 
elaborate movements based on centuries of ritual. 
That makes it easier to learn - and to remember 
under pressure - than many of the Asian forms. 
You'll get tremendous conditioning while training 
to defend yourself against guns, knives, and mul¬ 
tiple attackers. 

Krav Maga National Training Center: +1 (310) 966 1300, 
on the Web at www.kravmaga.com/. 


L 


Business Class: 

Grade Jiu-Jitsu 

Most fights end up on the ground, and that's where 
no one can beat the Gracies - or their modern, 
Brazilian variation on classical jujitsu. Royce Gracie, 
whose father founded the style nearly 70 years ago, 
proved with three wins in the Ultimate Fighting 
Championship that the technique can triumph over 
sheer size and strength. 

The Gracie Jiu-Jitsu Academy:+1 (310) 782 1309, 
on the Web at www.gracieacademy.com/. 

Coach: 

Muay Thai 

Also known as Thai boxing, the national sport of 
Thailand offers a very simple and effective - some 
would say brutal - form of self-defense. Consisting 
mostly of powerful knee and elbow strikes, muay 
thai doesn't have a lot of complex moves, so it's 
easy to pick up - and effective in dose-proximity 
fighting. 

United World Muay Thai Association: +1 (718) 447 
5004, on the Web at www.muaythai.com/. 


J 



L 


Flat-Panel 


First Class: 


STB Systems Galileo 15 
With the Galileo 15, you feel like you're on the 
bridge of the starship Enterprisers pair of 15- 
inch monitors handles loads of data and provides 
a superb 160-degree viewing angle, important since 
the two screens sit side-by-side on your desktop. 

An additional videocard can drive four displays 
off a single PC, so you'll be ready for whatever 
the markets - or Klingons - throw your way. 

Galileo 15: US$7,900. STB Systems:+1 (972) 234 8750, 
on the Web at www.stbmvp.com/. 

Business Class: 

ViewSonic VP180 ViewPanel 
This minimalist 18-inch screen hasn't hit the 
shelves yet, but it's already received raves on the 
trade-show circuit. With all the viewing area of 
a conventional 21-inch monitor in a fraction of the 
desk space, the VP180 lets you crunch more num¬ 
bers and see more screen. And the sleek housing, 
styled by Palo Alto Products International, makes 
it one of the best-looking displays out there. 

VP180 ViewPanel: under US$6,000. ViewSonic: 

(800) 888 8583, +1 (909) 869 7976, on the Web at 
www.viewsonic.com/. 

Coach: 

NEC Multisync LCD400V 

NEC's bargain-basement 14.1-inch screen is best 
viewed straight on. But unless you have multiple 
monitors across a desktop - or need to sneak up on 
your spreadsheets for some reason - viewing angle 
isn't crucial. Boasting superior image quality, the 
MultiSync rivals pricier models. With a thickness 
of 6.7 inches, you can finally replace that clunky 
desktop CRT with this lighter, thinner display. 

MultiSync LCD400V: US$1,599. NEC: (800) 632 4662, 

+1 (630) 467 5000, on the Web at www.nec.com/. 
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Discover for yourself how 
privatizing Social Security 
will help you safely retire 
with more income: 

socialsecurity 

Click through to our 
Interactive Benefits Calculator 
and compare your promised 
Social Security benefits with 
what you could earn under 
a privatized system. 

The calculator uses actual 
historical returns for stocks 
and bonds and allows you 
to alter relevant variables. 


Socialsecurity.org is an initiative of the Cato Institute, 
the nations premier market-liberal think tank. 



Deductible unkets 

Meetings of the minds. By Bob Parks 


May 10-13 - 

Agents "98 

Minneapolis, Minnesota 

Someday robotic agents 
may manage your stock 
portfolio or book your hotel 
room, but first they need to 
learn to negotiate. Bots that 
work together, or distributed 
software agents, are the 
focus of this second annual 
meeting of developers and 
academics."A much higher 
level of sophistication comes 
with agents that cooperate 
-just like people,"says con¬ 
ference chair Katia Sycara. 
"And if their goals aren't 
compatible, they can even 
antagonize one another." 
This goes both for software 
agents and physical Robbie 
the Robot types, which will 
be discussed in sessions 
organized by University of 
Southern California assistant 
prof Maja Mataric. 

Tete a Tete Potential ★ ★ 
Geek Factor ★★★ 

Idea Takeaway ★ ★★ 
Star Power ★ ★ 

Registration: US$360 through 
April 1, $445 after. Contact: 
email agents98_conf@acm.org, 
on the Web at www.cis.udel 
.edu/~agents98/. 



June 8-12 
AUVSI 98 


j 24 ! 25 - 'M 




May 27-30 
E 3 

Atlanta, Georgia 

You're apt to find more than 
a few companies on the floor 
of the Electronic Entertain¬ 
ment Expo willing to blow 
their entire annual market¬ 
ing budgets on models hired 
to dress like warrior princess 
Xena. E 3 's half million square 
feet of CD-ROMs, Web sites, 
and videogames can be 
daunting. But this year also 
offers a chance for budding 
developers to get serious: 
highlights are a keynote 
panel featuring Nintendo of 
America chair Howard Lin¬ 
coln and Electronic Arts CEO 
Larry Probst, plus business- 
oriented workshops includ¬ 
ing "The Art of the Deal," 
which will explain how to 
court venture capitalists. 


Tete a Tete Potential ★★★ 
Geek Factor ★ ★ 

Idea Takeaway 
Star Power ★ ★★ 

Registration: US$195 through 
April 24, $225 after. Contact: 
(800) 315 1133, on the Web 
at www.e3expo.com/. 


June 3-6 
I DC A 

Aspen, Colorado 

Once known as an excuse for design's old- 
boy network to come out West, rub shoul¬ 
ders, and rough it in the Rockies, the 
International Design Conference in Aspen 
has recently broadened its mission. Now 
in its 48th year, the organizing board has 
a new president, architect Harry Teague, 
and includes more women and Left Coast¬ 
ers. The content is still high concept, with 
designers from all fields musing over a 
single idea.This year's theme, sports, both 
covers how pro sports have influenced 
street clothing and explores connections 
between design and play. To take advan¬ 
tage of the ski-bum center of the universe, 
the big-think talks are mixed with partici¬ 
patory sessions in various athletic pur¬ 
suits - from river rafting to paragliding. 


Tete a Tete Potential 

★ ★★ 

Geek Factor 


Idea Takeaway 

★★★ 

Star Power 

★ ★★ 


Registration: US$750. Contact:+1 (970) 925 2257, 
fax +1 (970) 925 8495, on the Web at www.idca.org/. 


May 31-June 4 ~ 
Eurocrypt '98 
Helsinki, Finland 

Although Eurocrypt will be 
held on the southern coast 
of Finland, it doesn't differ 
much from its California 
counterpart - Crypto '98 - 
also run by the International 
Association of Cryptologic 
Research. Says IACR presi¬ 
dent Kevin McCurley:"lt's 
the same mix of professors, 
businesspeople, and govern¬ 
ment spooks. But there's a 
formal banquet rather than 
a barbecue, and the beaches 
are colder than hell." A major 
topic this year will be fair 
exchange in ecommerce,in 
which both the online buyer 
and seller swap digital sig¬ 
natures in a transaction. 

Tete a Tete Potential ★★ 
Geek Factor ★★★ 

Idea Takeaway ★★ 

Star Power ★ ★ 

Registration: Fmk2,400 
(US$430). Contact:+358 (9) 

752 3611, fax +358 (9) 752 
0899, on the Web at www.iacr 
.org/conferences/ec98/mirror/. 


Huntsville, Alabama 

"Dirty, dull, and dangerous" 
is the mantra of researchers 
and manufacturers converg¬ 
ing on the Association for 
Unmanned Vehicle Systems 
International's annual sym¬ 
posium.These three head¬ 
ings describe jobs that robot 
vehicles might do much bet¬ 
ter than people.The 25th 
annual meeting will look at 
ways micro air vehicles could 
sniff for chemical weapons, 
unmanned subs might fix 
broken undersea cables, or 
pilotless planes perhaps will 
monitor oil pipelines in the 
lonely Alaskan wilderness. 
Explains Robert Michelson, 
former AUVSI president, 
"Huntsville is a hotbed for 
unmanned systems tech¬ 
nology because of the prox¬ 
imity to the Marshall Space 
Flight Center and the new 
center for Army Aviation." 

Tete a Tete Potential ★★ 
Geek Factor ★★★ 

Idea Takeaway ★ ★ 

Star Power ★ 

Registration: US$700. Contact: 
+1 (202) 857 1889, fax+1 
(202) 223 4579, email auvsi 
@sba.com, on the Web at 
www.auvsi.org/auvsicc/. 
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ingenious on a regular basis? 


Can you be 

You've always had that rare talent. While 
your friends scratched their heads, your 
mind grabbed the pieces. Assembled 
them. And out came the brilliant solution. 
Today, your technology insights could help 
shape the future of major corporations. 

As a leading management and tech¬ 
nology consulting organization, Andersen 
Consulting works with clients who are 
constantly seeking ways to operate and 
compete more successfully. Exercising 


your technical fluency and creativity, you’ll 
build the technological foundations that 
help companies align strategy with people, 
processes and technology—a holistic 
approach that turns visionary ideas into 
successful, working realities. 

It’s an environment where you can learn, 
grow and push the envelope. There’s a 
wide range of opportunities, from deepen¬ 
ing your skills in tools like JAVA and SAP 
to taking on leadership responsibilities. 


To explore opportunities, visit our web site 
at www.ac.com/careers/explore. 

Bring your technology talents to us. 

Andersen 

Consulting 


All trademarks are the property of their respective owners. Andersen Consulting is an Equal Opportunity Employer. © 1998 Andersen Consulting. 














HE’S GOT AN INTRANET ► SHE’S 


GOT AN INTRANET ► YOU WANT AN 


- ONE LAST QUESTION 
, WHY AN INTRANET? 



« LOTUS INTRANET SOLUTIONS. Having an intranet is like having a highly secure online 
I service dedicated entirely to your company. It lets employees check their own 401(k) plans 
instead of tying up human resources. It lets reps instantly access the information they need 
to close sales. It lets teams use the Web to hold discussions, share knowledge and track 
progress. In other words, it lets people spend their time getting their jobs done, instead of 
waiting for someone to get back to them. This is what Lotus is all about - helping connect 
people to the right information and to each other, in real time, anywhere in the world. 

LOTUS HELPS COMPANIES SET UP INTRANETS that instantly route information 
anywhere in the operation, inside or outside of the company firewall. This allows teams to 
work beyond their usual boundaries to build new partnerships. And by cutting delays, it lets 
companies reduce the cost and time needed to deliver products and services to customers. 

Lotus and Lotus Business Partners provide intranet solutions for sales automation, human 
resources, workflow automation, customer service, anything. And since Lotus software, like 
Domino™ and Notes? runs on many platforms, it works with technology you’ve already got. 

^g) An intranet is a big investment for your company. So, of course, you’ll need to 
e-business know exactly what you're doing before you decide to take the plunge. To learn 
more about Lotus products and Lotus Business Partners that can provide you with customized 
solutions, call 1 800 872-3387, ext. D718, or visit us atwww.lotus.com/worktheweb 



INTRANET SOLUTIONS 


COMMUNICATIONS 

Enterprise e-mail, 
calendaring & scheduling 

CUSTOMER SERVICE 

Order management 
and history 

MARKETING/E-BUSINESS 

Electronic markets and 
sales automation 

HUMAN RESOURCES 

Recruitment and 
benefits enrollment 

MANUFACTURING 

Quality management and 
cost reduction 


Lotus 


Working Together* 


In Canada, call 1 800 GO LOTUS. ©1997 Lotus Development Corporation, 55 Cambridge Parkway, Cambridge, MA 02142. All rights reserved. Lotus and Working Together are registered trademarks and Domino, Notes and Work the Web are trademarks of Lotus Development Corp. 
The e-business logo is a trademark of International Business Machines Corporation. 






Bill Gates and football may not exactly be linked in the public eye, 
but judging from his performance at January’s Consumer Electronics 
Show, this is something Microsoft’s CEO would like to correct. It was 
there that he announced his landmark deal with Tele-Communica¬ 
tions Inc. - an agreement that will put Windows CE, the lite operat¬ 
ing system, on 5 million digital set-top boxes which the cable giant 
plans to deploy sometime in 1999. Demonstrating the television of 
the future in the gizmocentric air of the Las Vegas Convention Center, 
Gates - the richest nerd in America, and certainly the most vocal in 
his disdain for TV - showed how you could watch a football game, 
summon statistics, and even order yourself a jersey at the same time. 

Gates, of course, knows that for millions of people, television and 
football are indelibly linked - and if he has his way, television and 
Windows will be equally inseparable. Even as he spoke, Microsoft 
was finalizing a deal with Gemstar, maker of VCR Plus, to license 
its interactive program guide for the forthcoming Windows 98. But 
Gates’s real focus is on the set-top box, the noisome little gadget that 
serves as a halfway house for the signals coming into your television 
set, and he’s not alone in his interest. Less than a week earlier, Sony 
had announced a deal that would put its brand - one of the best 
known in the world - on many of the CE-equipped boxes General 
Instrument Corporation is building for TCI. The previous day, Sun 
Microsystems, Microsoft’s archrival, had announced an agreement to 
supply TCI with a scaled-down version of Java for those same boxes 
- an arrangement that was immediately perceived as a blow to Micro¬ 
soft. So eager was Microsoft to have something Gates could announce 
at CES that its negotiating team, which had been in discussions with 
TCI since last April, had worked well into the night to cut the deal. 
Not since his long-ago talks with IBM - the ones that made MS-DOS 
the standard operating system for the PC and eventually allowed 
Microsoft to dominate personal computing - had Gates been so 
dependent on a potential partner. 

“Microsoft desperately wants to be in the box,” says Gary Arlen of 
Arlen Communications, a research firm based in Bethesda, Maryland. 
“This was TCI’s way of saying, We still control the real estate. From 
Microsoft’s point of view, at least they’ve gotten in. But they don’t 
control the box - yet.” 

If cable has its way, Microsoft never will. “The industry is very wary 
about going down an approach like the PC industry’s - a proprietary 
operating system coupled with a CPU,” says Bruce Ravenel, TCI’s 
Internet services chief, who was instrumental in the talks with both 
Microsoft and Sun. “Because that places control in the hands of the 
suppliers of those components.” But unlike Netscape and its allies in 
the computer industry, TCI has no interest in bashing Microsoft. Far 
from it: even without the billion-dollar investment he’d been expected 
to receive, TCI chair John Malone gave Microsoft a hearty endorsement 


Frank Rose (jfrose@pipeline.com) is the author of The Agency: 
William Morris and the Hidden History of Show Business. 

He wrote “Sex Sells ” in Wired 5.12. 
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at CES, saying “This is the horse we’re going to ride” and declar¬ 
ing it furthest along on the path toward PC-TV convergence. 

What really came through in Vegas, however, was the size of 
the arena Microsoft has entered. This is no grudge match with 
puny Netscape; more like a tango among titans. With US$11.4 
billion in sales last year (up from $4.6 billion in 1994), Micro¬ 
soft is facing companies like Sony ($46 billion), Time Warner 
($21 billion), and TCI ($8 billion, not counting its joint ventures 
with half the media conglomerates on the planet). At stake is 
not just the future of the American living room, but global life¬ 
styles in the 21st century. As Microsoft’s war with the Justice 
Department over the marriage of its Internet browser with Win¬ 
dows 95 devolved into a staredown, with high-powered attorneys 
trading epithets like 6-year-olds, suddenly it was possible to 
think, Browser? What browser? Was the epic Netscape-Microsoft- 
Justice Department confrontation just a sideshow, a loss-leading, 
brief-spewing, lawyer-saturated warm-up to the main event? 
Might the browser wars be a footnote by the end of the century? 

Check the arithmetic: PCs are holding steady in fewer than 
40 percent of American homes. Only 20 million homes have 
PCs with modems. Some 68 million have cable television. For 
Bill Gates, cyberspace isn’t where the action is. To maintain its 
phenomenal growth, Microsoft needs to be in the market its 
people call “televisionspace.” The question is, How big a chunk 
can it claim? 


“Microsoft has been in televisionspace for better than five years,” 
Hc||P f||ke Conte, group manager for digital television, sitting 
at his desk in Building 9 of the company’s Redmond headquar¬ 
ters. “We’ve had a lot of history. Some good experiences and 
some” - he pauses momentarily - “some learning experiences, 
shall we say. But now we’ve come full circle.” 

The circle began with a memo written in the summer of 
1991 by Nathan Myhrvold, Microsoft’s chief technology officer. 
Myhrvold wanted to take the computer beyond the PC - partic¬ 
ularly into interactive television, which entranced him with its 
possibilities of video-on-demand and, by the way, instant obso¬ 
lescence for Blockbuster and the VCR. An Advanced Consumer 
Technology Group was formed, almost as an in-house start-up, 
to develop software that would control a variety of non-PC 
devices, digital TV sets among them. 

To head the effort, Gates and Myhrvold recruited Craig 
Mundie, founder and CEO of Alliant Computer Systems, a 
Boston-area company that had just gone belly-up trying to build 
massively parallel supercomputers - machines relying on 
thousands of microprocessors - for the scientific-research mar¬ 
ket. Mundie, a onetime Data General executive who’d helped 
found Alliant in 1982, was an interesting hire: smart, focused, 
intense, the kind of guy people regularly describe as “vision¬ 
ary,” well versed in operating systems but with no background 
in Windows. Supercomputers were a long way from what 
Microsoft had in mind, but Mundie thought his team-building 
experience at Alliant could be put to good use. He quickly 
junked Modular Windows, a stripped-down operating system 


that had been at the heart of an abortive interactive CD player 
Microsoft had recently introduced with Radio Shack, and decided 
to start fresh. The result was Windows CE - a name that pre¬ 
sumably refers to “consumer electronics,” though Mundie 
insists it has no meaning whatsoever. 

By 1993 Microsoft was in talks with TCI, Time Warner, AT&T, 
and other telecom giants about a joint venture for interactive 
television. The talks went nowhere because, as Randall Stross 
reported in his book The Microsoft Way , both TCI and Time 
Warner insisted on a 50/50 ownership scheme that would tie 
Microsoft to the project but leave them free to walk. Nonethe¬ 
less, Microsoft and TCI did join forces on a series of interactive 
television trials that were to run in Seattle in 1995. The trials 
never got beyond the in-house stage, but Windows CE evolved 
into a product that could drive everything from digital tele¬ 
phones to miniaturized computers. By late 1996, when version 
1.0 finally shipped with the release of the Handheld PC, several 
hundred developers had put it through any number of rewrites 
at a cost of hundreds of millions of dollars. “It takes a village to 
raise a child?” says Conte. “It takes a couple of villages to make 
an operating system.” 

But Mundie and his team didn’t just have to develop an oper¬ 
ating system; they had to reinvent the computer. From the dawn 
of the PC era - which is to say, from the 
inception of Microsoft - the computer has 
been a beige box with a keyboard and a 
screen and, in recent years, a mouse. 

What if it weren’t beige at all? What if it 
were sleek and gray and sat on top of a 
TV set? Or if, as Gates wrote in his 1995 
blueprint The Road Ahead , it were no 
bigger than a wallet, equipped to send 
email and faxes, and charged with digital 
money? Would Microsoft still supply the 
software? 

Mundie and his group had to rethink 
the company as well. As the railroads 
once had to decide if they were in the 
train business or the transportation business, Microsoft had to 
decide if it was in the personal-computer industry or something 
bigger. With Myhrvold and Gates around, that was a no-brainer. 
The real issue was how the company could profit as the com¬ 
puter morphs into myriad new forms and insinuates itself into 
people’s lives in ways they barely perceive. The economics of 
the PC business were by now well established, and on Micro¬ 
soft’s terms. But as digitization hit the telephone and the tele¬ 
vision, Microsoft would increasingly find itself on turf owned 
by bigger companies - AT&T, Time Warner, TCI. What could 
Redmond bring to the party, and what could it collect in return? 

As they grappled with these issues, Microsoft’s people also 
realized they’d have to reinvent TV - not an easy task from the 
cloistered, sylvan setting of their Redmond campus. A brainy 
corporation reliant on faceless, voiceless communication 
through electronic blips, Microsoft would have to transform 
a showbizzy medium best known for inducing mind-numbing 
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passivity into one that somehow encouraged the audience to 
talk back. How would it do that? 

Mundie and his group tried to provide the answer with “My 
TV” - Microsoft Interactive Television, or MITV for short. But 
aside from the catchy acronym and a video server known as 
Tiger (because it sliced data into “stripes” for storage), MITV 
didn’t have much going for it. Demonstrating Tiger for an audi¬ 
ence of utilities executives at the Edison Electric Institute in 
June 1994, Gates got a disk-error message as his screen went 
blank. “I think that’s the end of the demo,” he quipped. “You 
can see it’s not going to happen overnight.” A splashy announce¬ 
ment at a cable-industry trade show a year later, with partners 
ranging from ESPN to Starwave to the Home Shopping Network 
to Samsung Electronics, failed to impress the pundits, who 
noted that Microsoft had mainly succeeded in porting vapor¬ 
ware to the television environment. As for the cost, the best 
anybody could say was that it would be affordable someday. 

Of course, nobody else knew how to make interactive tele¬ 
vision work, either. Time Warner was demonstrating that at its 
trials in Orlando, Florida, where 4,000 cable subscribers were 
getting online games, all available channels plus movies on 
demand, and pizza by remote control, 
courtesy of high-powered video servers 
from Silicon Graphics and set-top boxes 
that cost $8,000 apiece to produce. The 
technical difficulties were awesome: 
devising computer architectures, manag¬ 
ing data flows, keeping costs out of the 
stratosphere, writing software to handle it 
all. The pizza-ordering application alone 
took programmers months of work and 
hundreds of thousands of dollars to create. 

But while Microsoft was focused on 
the distant promise of digital television, 
the Internet - the ready-made connection 
with its anticommercial, up-from-under 
flavor - exploded into the consciousness of Wall Street and 
Silicon Valley and the media. By mid-1995, with the Internet 
boom in full motion, interactive TV was fast becoming a joke. 
To protect its core business and retain its credibility, Microsoft 
had to do something fast. So even as he was touting MITV to 
the cable industry that May, Gates was circulating an internal 
memo called “The Internet Tidal Wave” in which he announced 
that the Net was the most important development in computing 
since the debut of the IBM PC and declared it the company’s 
Number One priority. 

Microsoft was still committed to three sets of interactive 
television trials - in Seattle with TCI, in suburban Dallas with 
SBC Communications, and in suburban Tokyo with Nippon 
Telegraph and Telephone. Mundie was predicting rollouts in 
major metropolitan areas during 1997. But by the end of 1995, 
all the trials except Tokyo had been put on hold. 

That December, Gates held an “Internet Strategy” briefing 
for 300 analysts and reporters at Seattle Center, in the shadow 
of the retro-futuristic Space Needle, Seattle’s answer to the 
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Eiffel Tower. Despite its phenomenally successful release of 
Windows 95, Microsoft was on the defensive because Netscape 
had beaten it to the Internet. Its much-hyped Microsoft Network 
was being retrenched as a node on the Net, just as Netscape 
cofounder Jim Clarke had predicted; much worse, its hold on 
personal computing was seen to be in doubt. So Gates told his 
audience that Microsoft was “hardcore about the Internet,” that 
it would “embrace and expand” the Internet. Amid the hoopla, 
few took note when he also asserted that interactive television 
remained “the holy grail.” 


Aside from the world’s most expensive pizza-ordering system, 
what did interactive television yield? “That it takes a hell of 
a lot of money and time to change national infrastructures,” 
says Mundie. Also, some experience in price points: the $8,000 
set-top was not an option. But the Internet has proved to be 
a far more efficient schoolhouse. “The initial interactive tele¬ 
vision effort didn’t have the answer to two key questions,” says 
Hank Vigil, Mundie’s strategic planning chief, who was brought 
in from Microsoft’s electronic-commerce group in the fall of 
1995 to salvage what he could. “What were the business mod¬ 
els that would excite consumers enough to get them to make 
good on our investment? And where were these services and 
applications going to come from?” The Internet had services 
and applications galore, and plenty of people ready to use them 
- which meant, says Vigil, “You could break the chicken-and- 
egg problem.” 

From Microsoft’s perspective, however, the best thing about 
the Internet may be that it spawned WebTV, the Silicon Valley 
start-up that brought the Internet into America’s living room. It 
started when a onetime Apple exec named Steve Perlman hap¬ 
pened upon the Campbell Soup Web site one night and decided 
to see if he could make it come in on TV, where people who 
like Campbell’s soup might actually see it. His scheme worked, 
so he formed a company that by the fall of 1996 was generating 
major buzz. Shortly before WebTV was ready to launch, David 
Cole, a VP in Mundie’s Consumer Platforms Division, paid Perl¬ 
man a visit - with the result that Microsoft, Bill Gates, and 
cofounder Paul Allen all became backers. Later Mundie himself 
met with Perlman and had what he describes as “an epiphany”: 
the realization that he and Perlman had virtually identical 
visions of how digital television would emerge. Mundie spoke 
to Gates and to Paul Maritz, group vice president for platforms 
and applications; within weeks, Microsoft bought WebTV in a 
$425 million deal. 

For Microsoft, WebTV is the ultimate interactive television 
lab: not only does it sell a $199 set-top box that displays Web 
sites on ordinary TV sets, it has more than a quarter-million 
subscribers who spend (according to company research) two 
and a half times as much time online as PC users. And this is 
no early-adopter crowd: 60 percent of them don’t even own a 
PC. “The funny thing is, it really is a computer,” Conte says of 
the WebTV box. “But people think of it as being better TV. 

That’s a model for us to learn from.” isi ► 
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The Big Picture 

Microsoft moves beyond the desktop. 



Televisionspace 


o Comcast cable provider 

o DreamWorks SK6 entertainment 

o Electric Gravity online videogames 
o Gemstar International Group video-programming guide 
o NBC MSNBC; news 

o Progressive Networks RealAudio and RealVideo; audio- and videostreaming 

• Render Morphies 3-D application-programming interface 

• Softimage 2-D and 3-D modeling and rendering software 
o Tele communications Inc. cable provider 

o Teledesic Internet via satellite 

• VXtreme audio-, data-, and videostreaming 

• WebTV Internet to TV via Microsoft Internet Explorer 


Cyberspace 


• Aspect Software Engineering Web tools 

• Colusa Java-like software 

• Coopers & Peters Java programmers 

• Dimension X interactive-media and Java developer 

• eShop online business directory 

o E-Stamp "electronic postage stamp" meter via printer 
o First Data Merchant Services online payment-processing systems 

• Hotmail free email 

o Individual Inc. personalized news 

• Interse Web-site and browser analysis and statistics 

• LinkAge Software email development 

o Navitel Communications Internet telephony 

• NetCarta Web-site management and link mapping 

• Netwise Technology Web-site development assistance 
o Network Managers network management software 

• ResNova Macintosh Web-server software 

o UUNet Technologies Internet access through MSN 
o VDOnet video broadcasting and video telephony 
o VeriSign ecommerce security 

• Vermeer Technologies Web tools 


Technologyspace 


• owned by Microsoft 

o joint venture, partnership, or part ownership by Microsoft 


• Aha! handwriting-recognition software for mobile computers 

o Altamira Software Corporation desktop imaging/editing applications 

o Apple Computer hardware 

• Bauer Enterprises printer-driver and printer-software technology 

• Blue Ribbon SoundWorks music software 

• Bruce Artwick Organization flight simulation 

• Consumers Software Inc. client-server software 

• Continuum Productions multimedia databases 

• Cytation CD-ROM application software 

o Digital Equipment Corporation online marketing 

• Dynamical Systems Research software development 
o Entex Information Services computer systems 

• Exos joysticks 

• Forethought applications software such as PowerPoint and FileMaker 
o Fox Software database software 

o Human Engineered Software Corporation educational and entertainment software 
o Interactive Network Technologies InterMail, an email product for Macs 
o Lernout& Hauspie voice-recognition software 

• NextBase Limited interactive mapping and route planning 

• One Tree Software SourceSafe source-code control tool 

• Panorama Software Systems online analytical processing 

o Proginet infrastructure software for mainframe and midrange computers that use Windows NT 
o SingleTrac Entertainment Technologies videogames 
o Solutions Inc. FaxGate gateway for email-to-fax messaging 
o Tandem Computers automatic teller machines 
o Trados GmbH language-translation software 
o Vanstar computer systems 
o Wang Laboratories desktop imaging controls 
o Wildfire Communications voice-recognition technology 

• Wiser Laboratories Australian distributor of Microsoft products 


Netscape's 

How Jim Barksdale C[ 11 m 

learned to stop \JL n V 

worrying and love 

the monopoly • By Joshua Quittner 


On a cold winter morning, I find myself in a rented hall 
in Sunnyvale, California, sitting among a few hundred 
of the newest enlistees in the Great Cyberspace Wars. 
I’m a few miles away from the headquarters of the 
beleaguered Netscape Communications Corporation, 
sitting with a crop of new Netscape employees. We’re 
waiting for Jim Barksdale, Netscape’s wily general and 
chief executive officer, to address the newbies with 
his standard welcome-to-the greatest-company-on-Earth 
speech. As part of that rap, Barksdale usually leads the 
troops in the Netscape finger cheer. It goes like this: 

He holds up the index finger on one hand and with the 
other hand forms a peace sign, then joins the two to 
create an N. Then he makes an E with three fingers, 
then a T. “Let’s hear it for Netscape!” 

Usually the new employees love it, I guess. But this 
isn’t an ordinary orientation. Barksdale is giving the 
Netscape finger cheer at a time when Microsoft is 
threatening Netscape with extinction and the federal 
government is threatening Microsoft with US$1 million 
a day in fines for being such a bully. Maybe, I think, 
the troops have more pressing concerns: Like, will their 
new company still exist before they vest in their 401(k) 
plan? They’ve probably heard, as I have, that Barksdale 
is scrambling to find a partner - or buyer - for Netscape. 
The new hires will want reassurance, right? 

Hell, I want reassurance. For a year I’ve been work¬ 
ing with my wife, Michelle Slatalla, on a book about 


Netscape. The company is up against the wall. Even 
the US Justice Department’s decision in October to 
make Netscape “Exhibit A” in its case against Microsoft 
seems to us to be too little, too late. But maybe some¬ 
thing else can save the company: something they call 
good old-fashioned business sense. If so, we’ll have a 
fine final chapter for our book. 

Barksdale is the key. I know from interviews with 
him that the CEO of Netscape has more than his share 
of business acumen. And certainly he should, since 
the man spent 30-plus years climbing the corporate 
ladders at some of America’s biggest (IBM) and smart¬ 
est (Federal Express) and fastest-growing (McCaw Cel¬ 
lular) companies. Each of his former employers was 
either a monopolist, or battling one. But can Barksdale 
capitalize on what he has learned at the feet of master¬ 
ful entrepreneurial strategists fast enough to save his 
own company? Does he have a plan, and can he imple¬ 
ment it fast enough to outrun Bill Gates? 

I arrived here believing the answer was yes. 

Michelle disagreed. She thought I was naive. She knew 
me as a soft touch for an idealistic underdog. Over the 
past months, we’d met many people we liked at the com¬ 
pany - but she believed Netscape was finished. Roadkill. 


Joshua Quittner (jquit@well.com), “ the Pasha of 
Pathfinderpresides over The Netty News Network; 
he wrote “Web Dreams ” in Wired 4.11. 


WIRED APRIL 1998 


D5Q 


IMAGE: MICHAEL SEXTON 








ival 



Kit 





Barksdale's advice to Microsoft: 

If you give a little, you get a little." 


Kaput. The best Barksdale could hope for was to sell 
out to Sun ... or Oracle ... or AOL ... or whoever. 
“You cannot tweak the nose of the Giant and expect 
to live” was her reasoning. She ticked off the many key 
indicators that pointed to the company’s impending 
demise. There was a long list: Netscape’s share of the 
browser market, which once topped 85 percent, was 
steadily slipping and now stood at something less than 
two-thirds. She reminded me that half the visitors to 
the Web site where I work, Time Inc.’s Pathfinder, used 
Microsoft’s Internet Explorer. And browsers aside, 
she said, Netscape had pinned its hopes on grabbing 
a piece of the ever expanding enterprise market - what 
they call intranets - but so far wasn’t selling enough 
software to big corporate customers to make the nut. 
No wonder Netscape’s stock was in the toilet. 

“Oh yeah?” I countered. “What does Wall Street 
know?” Yet I knew what she said was true. “Anyway, 
they have a secret weapon,” I said smugly. 

“What?” 

“Barksdale. He has a plan.” 

I’d come to believe that Bark, as he is known, was 
way shrewder than anyone suspected, that he had long 
ago figured out a sophisticated and multilayered plan 
to sneak Netscape past Microsoft and into the end zone. 
His company’s apparently dismal fourth-quarter 1997 
earnings report notwithstanding, I thought it possible 
that Bark’s company could be profitable by the end of 
1998 - just as he has maintained all along. Of course, 
he could sell out, but if he did I believe he’d be missing 
an opportunity to control Netscape’s destiny - and 
maybe the destiny of the Net. 

Why did I so desperately want to believe in Barksdale? 
The truth is, it had nothing really to do with Netscape 
per se. In fact, I think Barksdale and Netscape have 
been trying to eat their cake and have it too. They have 
been trying to beat Microsoft in the browser wars on 
the one hand and claiming peace and harmony and 
their desire to be business partners on the other. (And 
all the while, Netscape’s lawyers are slipping reams of 
documents to the Feds to help build the antitrust case.) 
No, Michelle was right. I am a sucker for superior but 
apparently doomed technology. I loved Betamax, damn 
it, and I never got over the fact that I had to toss out 
my old Betamax tapes and adopt a crappier video for¬ 
mat after VHS became ascendant. And maybe it’s also 
because I own four Macs but can’t find a single new, 
decent non-Windows CD-ROM for my kids to run on 


them. Another reason: I hate the QWERTY keyboard. 
Despite 20 years spent typing for about four hours a 
day, I never have been able to master the thinmg. See? 

QWERTY sucks, VHS is inferior, and Windows is an 
annoying kludge. But they all conquered their markets 
... and who suffered because of it? In every case, the 
consumer. Me. 

Now, with Microsoft ramming its browser down our 
throats, we consumers stand to lose another piece of 
our already diminished free choice. The piece that 
rewards creativity and entrepreneurial innovation. 
The piece that encourages a half-dozen college students 
sitting in a basement in Illinois to work round the clock 
for weeks to hack out a world-altering program. And 
don’t forget the piece about apple pie, and Mom, and 
peace on Earth! 

Barksdale does that to you. He makes you want to 
believe. I’m sitting here in Sunnyvale, listening to this 
guy’s talk. His delivery is flat as the Mississippi and 
affectless, his lips hardly moving beneath the sharp 
point of his nose. He’s generating a certain nervous 
energy in the audience. Which is exactly what he wants. 
Like a Pentacostal preacher or a standup comedian, 
he’s a master at claiming that tension and making the 
crowd his. He picks up the rhythm of his speech and 
starts to throw his punch lines with the precision of 
a pro. He tells the one about the boss at Sun Micro¬ 
systems - his immediate predecessor as leader of the 
Resistance: “Scott McNealy is a good friend ...” Pause. 
Two beats. “But I know that if I don’t eat my break¬ 
fast, he will.” 

Long ago, in the days of his Southern youth, Barks¬ 
dale mastered the salesman’s art, that uncanny sense 
of timing and delivery that clinches a deal. The ability 
to sway his listeners has served him well ever since he 
was a teenager selling suits to his friends in Ed Helms’s 
clothing store in his hometown of Jackson, Mississippi. 
It also got him his first real job, back in 1965, fresh 
out of college and interviewing with his older brother 
Jack’s boss at IBM. “I don’t know if I can have two 
Barksdales working for me,” the IBM district sales 
manager said. “Well, then, fire Jack,” Bark shot back 
- and started work soon after. 

“He’s a good communicator, one of the best, in fact,” 
says Peter Willmott, who brought Barksdale to Fed¬ 
eral Express. 

I listen now while Bark inculcates the new recruits 
with the nascent Zeitgeist of his nearly 4-year-old 
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better off if you just relax. 

And if you don't. 


company. “Let’s talk about what a business is, what a 
business does ... and why we’re here,” he says. “What 
do you think our purpose is? Making money? Selling 
products?” Nooo. Nothing so crass as that. The purpose 
of this business, he goes on, is no more about making 
money than the purpose of life is to breathe. 

Are they ready for this? He speaks the words with 
deadly deliberation, blue eyes as unblinking as a crow’s: 
“Our purpose is to create and keep customers.” (Think 
of Ross Perot saying, “It’s as simple as that.”) 

He’s charming them! And he’s even charming the 
uncharmable me. The guy who cut his eyeteeth as an 
IBM salesman in the 1960s, who maneuvered himself 
into a fast-track management job in the 1970s by sell¬ 
ing FedEx on a ready-made data-processing division, 
is selling again. And I’m buying it! He hasn’t even said 
word one about Microsoft or the possibility of layoffs, 
and yet we’re ready to follow him to face the unknown, 
while singing the company song. 

And then, a couple of minutes into the Q&A period, 
a brave soul raises her hand and utters the fearsome 
name: What about Microsoft? 

I pull myself up, put pen to pad, ready to catch every 
word of wisdom. Here comes the vision, the strategies, 
the secret plan. 

“Everybody hates a monopoly unless they’ve got one,” 
Barksdale starts smoothly. But then, he sidesteps the 
real question and dons a comforting, pedagogic tone, 
and says that what the government is doing is exactly 
right - protecting the free-market interests of a capital¬ 
ist society. He doesn’t mention that Netscape is aiding 
and abetting the government. The man is as cool as 
custard. You’d hardly know that his sales team has been 
having trouble closing the big deals with corporate 
customers, and that a number of 1997 sales Netscape 
had been counting on to make the nut would bleed 
over into 1998. He’s smooth. He doesn’t let slip his own 
knowledge that in a few days he’ll announce that Net¬ 
scape flamed in the fourth quarter of 1997, posting 
a loss of $80 million at a time when the bigshot Wall 
Street analysts had been predicting a profit. He’s 
upbeat. He’s uplifting. The new hires are satisfied. 

But I’m not. Where’s his secret plan? As he winds 
down, sends the troops into battle, and accepts their 
applause, I look down at my pad of paper. I see only 
the words “Jim’s Big Plan” scrawled across the top of 
the blank sheet, and nothing below it. “Uh, Jim, can 
we grab a cup of coffee and talk strategy?” 


On the way out of the hall, we pass the reception 
table, piled high with snack foods. Barksdale grabs a 
granola bar and as we head down a long flight of stairs, 
he reads the ingredients on the wrapper. Suddenly, 
without a word he hurls the still-wrapped granola bar 
onto the landing below. Was it the fat content? Or was 
it a chink in the armor? Are the browser wars finally 
getting to Jim Barksdale? 

Before Barksdale arrived at Netscape in January 1995, 
he had zero experience in navigating the treacherous 
Whitewaters of Silicon Valley. What he did have was 
something more valuable. His earlier jobs had taught 
him how to survive in a business world where someone 
has seemingly cornered the market. His career provided 
him a singular education in monopolies. 

At IBM, which had managed to gain and lose monop¬ 
olies in no fewer than four technology markets, he 
learned what it was like to work for a company that 
was operating under a federal consent decree. Anyone 
could see how, over time, IBM got bloated and bureau¬ 
cratic and lost its edge as smart, innovative competitors 
created technology that left its standard in the dust. 

Barksdale left IBM in 1972 to move to Memphis and 
cofound Econocom, a company that bought, sold, and 
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leased used IBM computers. Living in the 
shadow of a giant proved fruitful. A few 
years later, the company was sold to Cook 
Industries, where Barksdale labored until 
that giant fell on hard times and started to 
sell off pieces of its business. 

Within six months, Bark was a senior 
vice president at Federal Express, running 
its critical information services. He took 
the business from $1 billion in revenues 
when he arrived to $7 billion by the time 
he left. The entrepreneurial company 
turned out to be just right for the entre¬ 
preneurial Barksdale. With him playing 
coach, a smart young team of engineers 
built the largest single information man¬ 
agement system database in the world. 

At the same time, Barksdale helped carve 
out a new growth industry in the duop- 
olistic mail delivery industry, creating 
a profitable service in the deep shadows 
of the US Postal Service (then a monopoly 
in document delivery) and the Soviet-style 
United Parcel Service. 

Another opportunity to play in a monop¬ 
oly market arrived in the form of an offer 
to become president of McCaw Cellular in 
1991. At McCaw, Barksdale experienced one 
of the biggest business success stories of the 
decade. He arrived at a suspenseful junc¬ 
ture: Craig McCaw, the company’s founder, 
had borrowed a country’s worth of debt - 
$4.9 billion - to finance a national cellular 
network. Many analysts were predicting 
that the company would go under before the 
first fruits of the mobile-communications 
revolution could be harvested. 

But AT&T bought the company, for a 
delirious $11.5 billion. McCaw’s gamble - 
that the cellular network would expand 
exponentially to create new business oppor¬ 
tunities for his company - was dead-on. 
More important, it taught Barksdale some¬ 
thing else about monopolies: Just by show¬ 
ing up, a competitor can grab a healthy 
share of a formerly entrenched market. 
Customers crave choice. 

So from the very first Barksdale knew 
what he was getting into with Marc Andre¬ 
essen and company - another monopoly 
situation. He knew what had to be done if 
this tiny shop was to succeed. If it wanted 
to build a business out of a piece of soft¬ 
ware called a browser, it had to sneak 
by the sleeping giant, Microsoft. 182 ► 
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Margaret Geller is charting the 
oceans of space. Using images cap¬ 
tured by telescopes, the Harvard 
professor creates three-dimensional 
maps that reveal the surprising 
distribution of galaxies in the near 
universe: most lie in sheetlike "con- 
tinents"separated from each other 
by vast interstellar distances. This 
visualization, which appears in the 
documentary So Many Galaxies ... 4 
So Little Time > depicts a view of our 
neighboring star systems from the 
perspective of one such njass called 
the "Great Wall."«6y mapping this 
cosmic terrain^, Geller says, astrono¬ 
mers are able to peer into the past 
- and future - of the universe. 

This, in other words, is the shape 
of things to come. - Anne Speedie 
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Wired: Before you left the FCC, you warned that the Telecommu¬ 
nications Act of 1996 was likely to face rough going in the courts. 
Hundt: I said that Congress should consolidate all the judicial 
reviews into a single court, and they didn’t. That would have 
shaved two years off the judicial process. Now it’s like a bunch 
of shortsighted people grabbing different parts of an elephant 
and saying, “I’ve got the most important part.” The elephant, 
of course, is the local communications monopoly that needs to 
be broken down. This is one area where you absolutely need a 
national policy, but we are being condemned by Congress and 
the courts to balkanize telecom deregulation. It’s a sad mistake. 
From a consumer standpoint, what's the upshot? 

It’s been mixed. Consumers have seen greater competition in 
long distance phone service, and that has lowered costs. But 
the courts have slowed down the deployment of broadband 
services to the home and discouraged competition in markets 
for local phone service. 

What's the FCC to do in the meantime? 

The FCC should scour the books to deregulate every form 
of value-added service in telecommunications - that’s another 
way to stimulate competition. Second, the FCC ought to get on 
its soapbox and encourage the states to create a vanilla-grade 
basic telephone service at a low price, while otherwise deregu¬ 
lating like crazy. Third, the FCC should make it very clear that 
universal-service funds (used to subsidize low-income and 
rural phone service) should not be awarded to large, local 
telephone companies that do not open their markets to com¬ 
petition. They don’t need the money. 

Do you see the Baby Bells as the biggest impediment to realiz¬ 
ing the goals of the Telecom Act? 

I don’t blame the Baby Bells for appealing the regulations - 
it’s in their business interests to do so. The problem lies in the 
states. People assume that the FCC has the power to regulate 
all telecommunications, but that’s not the way it works - the 
states handle 95 percent of the regulation that applies to local 
phone service. The Baby Bells are big, and they’re very good 
at operating in regulated environments. 

It seems there is a tension in the original legislation between 
the desire to create a national telecom reform policy and the 
desire to allow power to devolve to the states. 

That’s right. Devolution of power to the states is a good idea 
in many areas, but not in the communications sector. Nobody 


But did you deviate from the dictates of the law? 

No! Not at all! The FCC’s job was to interpret the law in the best 
possible way. Our policy is the same one outlined in a brief 
endorsed by Senate majority leader Trent Lott (R-Mississippi). 
It is not indicative of a radical or aberrant view. In the end we 
had unanimous votes within the FCC among both Republicans 
and Democrats on every single interpretation of the law, and we 
wrote a coherent policy that gave real meaning to the statute. 
Then are the fundamental assumptions of the Telecommunica¬ 
tions Act flawed? 

The fact that it has generated so much investment in communi¬ 
cations is a testament to the basic wisdom of the competition 
idea. There’s no doubt that this was the right thing. There are 
billions of dollars of investment 
money committed to everything 
from xDSL technologies, to 
advanced wireless, to local-area 
networks and satellites. The 
merger of AT&T and Teleport 
Communications Group has been 
a good development. So is the 
merger between WorldCom and 
MCI. We’ve got Intel and Microsoft 
backing new communications 
ventures with cable companies. 

Plus we’ve seen the emergence 
of new, guerrilla telecommuni¬ 
cations players. 

So why does it seem that hope for 
meaningful telecommunications 
reform is doomed? 

The building of a national data 
network in the US is inevitable. 

The only problem is that right 
now it seems impossible. The courts need to understand that 
they are holding in their hands the fortunes of billions 
of dollars in investment, hundreds of entrepreneurial firms, 
thousands of new jobs, and the future of the information revo¬ 
lution. They don’t necessarily appreciate that, because it’s not 
presented to them. What’s presented instead is that telephone 
companies are feeling anxious, and that the states are resist¬ 
ing federal regulation. But these points don’t get to the core 


Since leaving his post as chair of the 
Federal Communications Commission 
last November, Reed Hundt has been 
chipping away at his telecom memoir. 
You Say You Want a Revolution, and 
- big surprise - working as a policy 
consultant. His unofficial status allows 
Hundt, never shy with reporters, to be 
more outspoken than ever - especially 
on the subject of the FCC's efforts to 
deregulate the telecom industry, as 
required under the Telecommunica¬ 
tions Act of 1996. Several US courts 
have rejected the implementation rules 
drawn up during Hundt's tenure, and 
the Supreme Court plans to hear the 
first of these cases in the fall. Who's to 
blame for the legal roadblocks? Wired 
asked Hundt to name names. 


mimications Act of 1996? Former FCC chair Reed Hundt was hoping you’d ask. 


wants each state setting up its own rules as you’re trying 
to build a broadband national data highway. 

Critics in Congress argue that the implementation problems 
stem from your overreaching efforts to impose a national policy. 
And, so far, the courts have confirmed that view. 

Look, it’s the right policy. You simply have to say what is the 
right thing to do. It’s great if you get a court of appeals that 
agrees with you. If not, then you go to the Supreme Court. 


Todd Lappin (telstar@wired.com) edits The Netizen. 


of the issue for the country as a whole. The real question is, 
Will this entrepreneur-led revolution be delayed to the point 
where it is damaged? 

Any predictions on how the Supreme Court will rule in the 
upcoming case? 

It’s really tough. There’s a strong group in the Supreme Court 
that is focused on states’ rights. On the other hand, it makes no 
sense to interpret this statute as a federal mandate that 50 states 
should do 50 different things. Fundamentally, you have to hope 
that logic triumphs over ideological predilection. ■ ■ ■ 
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n 1981, with a computer built into my shoe, I walked into a 
Las Vegas casino and beat the house. This was the advent of 
L the wearables age, when personal computers, barely invented, 
were already being shrunk into prosthetic packages capable 
of doing useful things - like taking money from a roulette table 
and putting it in my pocket. 

I was front man for a group of physicists and friends who lived 
together in a big house down by the boardwalk in Santa Cruz, 
California. Prime movers in our six-year project were Doyne Farmer 
and Norman Packard, who went on to help develop chaos theory, 
which they are now using to beat another big casino game - the 
world financial markets. 

Eudaemonic Enterprises was the company they founded to 
master roulette, and the gambling proceeds went into the eudae¬ 
monic pie, which was to be sliced and served according to one's 
investment in the company - be it time, money, or ideas. (The 
Eudaemonic Pie is also the title of a book I wrote about the project.) 
Eudaemonia can be defined as "the good life governed according 
to reason," and, at the time, it struck us as perfectly reasonable to 
spend six years building computers into our shoes. Beating roulette 
was potentially lucrative. It was also glorious, as many smart 
people, from Pascal to Einstein, had thought of doing it but had 
not succeeded. 

The trick was to engineer a system based on physical predic¬ 
tion. This involved clocking the moving parts of the game - the 
rotor with its numbered cups and the ball that spins around it - 
and then computing their relative positions, rates of deceleration, 
and projected rendezvous with each other. The problem is similar 
to landing a spaceship on the Moon, except that all the calcula¬ 
tions have to be done within the few seconds between the launch 
of the game and the croupier's call to place your bets. 

Computers are good at this sort of thing. On the other hand, 
they are not welcome in casinos - especially when they are used 
to alter the odds in a gambling game - so we had no choice but 
to hide our hardware. We experimented with a variety of concealed 


on Well be 

computers and communication devices: bras stuffed with vibrat¬ 
ing solenoids, sacroiliac belts filled with batteries, and underwear 
loaded with antennas.The equipment finally got shrunk into a 
CMOS 6502 computer-in-a-shoe with toe-mounted microswitches 
for input and vibrating solenoids beneath the soles of our feet 
for output. Our leather oxfords came complete with battery packs 
fit into our heels and just enough antenna wire to operate an 
intershoe radio station. This "sole of a new machine" gave the 
Eudaemons up to a 44 percent advantage over the casinos: for 
every dollar we put on the table, we could expect to pocket as 
much as US$1.44 in return. 

I was reminded of my first stiff-legged lope down Glitter Gulch 
when I received invitations to two events at the Massachusetts 
Institute of Technology focusing on wearable computers. A con¬ 
ference hosted by the MIT Media Lab and another sponsored by 
the Institute of Electrical and Electronics Engineers Computer 
Society were being held back-to-back in Cambridge, Massachu¬ 
setts, and I was eager to go. How far, I wondered, have wearables 
advanced since I last laced a computer onto my foot? What new 
applications - besides breaking the bank in Las Vegas - have 
people imagined for this stuff? 

CYBORGS ON PARADIS 

My first glimpse of the cyborgs attending the IEEE conference is 
not encouraging. Scattered throughout the crowd on the second 
floor of the Cambridge Marriott are what look like a bunch of 
telephone linemen kitted out with utility belts, backpacks, hand¬ 
held displays, and headmounted antennas, not to mention third 
eyes sprouting from their spectacles.The batteries are draped 
around their bodies like technological tumors. 

Power cords run down their necks, keyboards 
are strapped to their wrists, and bundles 
of color-coded wire sprout from their 
pockets. What happened to the conceal- 
able computer whose era I thought the 


*auty and the bits: 2007's spring line (opposite), as forecast 
in the MIT Media Lab's wearables show, includes a medical 
courier's flexiform suit equipped with an ambient linguistic 
device, a removable miniscreen/keyboard, and a universal 
immunization tattoo; the "footware" (right) that helped the 
author beat the house in Las Vegas circa 1981. 
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Eudaemons were ushering in nearly two decades ago? 

The borgs on parade tend to be long-haired guys with 
goatees and ponytails. Several sport crypto T-shirts embla¬ 
zoned with barcode and the message "This Shirt is 
a Munition."The few women among 
them look less like Barbarella and 
more like prisoners electronically 
tagged and out on early parole. 
A woman with three sensors 
taped to her forehead unbut¬ 
tons her shirt to adjust a 
monitor strapped across 
her chest. A tall blond 
wears sunglasses with 


a third eye screwed to 
the temple; her gaze 
sends the subliminal 
message "Drop dead, 
mere human, for 
I am augmented," 
but the effect is 
spoiled by cables 
running over 
her body and 
a cancerous 


Power wardrobe: Benjamin Stoltz (left), who keeps his 
eye otHrhe crypto ball at Sun, is decked out with a 
digital camera, Java smartcard, electronic notepad and 
wireless modem, cell phone, pager, and then some ■ 
more computing throw weight than NASA employed to 
put its first satellite into orbit. 


mass 
of 

hardware 
slung on 
her hips. 

The typical 
rig consists of a 
computer, 486 or faster. 


stuffed in a hip holster. Input is from head- 
mounted microphones or handheld touch- 
pads or keyboards. One of these, called the 
Twiddler, looks like a mouse with 18 keys. 

When chorded, or played in various com¬ 
binations, these keys allow a practiced 
cyborg to type about 60 words a minute. 

Output is from headmounted LED displays: 
miniature computer screens suspended 
from metal halos or hat brims or screwed 
into eyeglass frames.The standard model 
is Reflection Technology's Private Eye, a 
1-ounce display that uses a scanning mir¬ 
ror and a row of LEDs to project onto a 
small screen what looks to the wearer like a 
15-inch computer monitor. One adventure¬ 
some borg, who prefers to get his out¬ 
put through a miniature cathode-ray 
tube, is packing 6,000 volts on his head. 

To this basic rig one can add headphones, cameras, 
modems, body sensors, positioning devices, and whatever other 
gear the human burro can bear. 

"These cyborgs are one early test take on smart clothes, 
although in this first stage they are more like walking Unix sys¬ 
tems with cameras and wireless links," says Media Lab professor 
Michael Hawley, somewhat apologetically. 

What, I ask myself, is going on here? Nearly 20 years after we 
shrank computers into our shoes, the best engineers in the world 
are walking around with wearables that make them look like 
Christmas trees in Times Square? 

Then it strikes me that the cyborgs around me are wired to the 
Web. While I sit through a lecture, they are reading and answering 
their email. Simultaneously, they are taking notes on the lecture 
and storing them - cross-referenced, highlighted, and indexed - 
in a databank that holds all the other lectures on wearables they 
have ever heard. Some of the techies are experimenting with trans¬ 
forming their computers into a second brain, a truly smart machine 
that will know automatically when to record interesting parts of 
the lecture - or when to prompt the wearer with notes or recog¬ 
nize faces or steer them through a strange city with annotated 
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Peripheral vision: the 1.7-pound ViA wearable (opposite) 
combines advanced voice-recognition technology with 
a headmounted VGA display - "Batman would feel right 
at home," says Bill Gates; Xybemaut's belt-mounted 
system (below) is strapped on to US Customs Service 
officers patrolling the Mexican border. 
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maps and literary sound bites overlaid on the world around them. 
When they walk past the opera house in Vienna, for example, up 
comes a Strauss waltz and a Post-it note advising them of ticket 
availability for that night's performance. 

I am suddenly struck by another thought. The geeks in full rig 
are only the tip of the proverbial iceberg. Among the 400 people 
around me, how many are packing computers I can't see? 


DO 13 JAVA 

On the Marriott escalator, I bump into Benjamin Stoltz. Stoltz is 
a huge mountain of a man who works in the crypto department 
at Sun Microsystems. I notice the word 
Java embossed in capital letters on 
Stoltz's big silver pinky ring, and 
when I ask him about it, he tells 
me the ring is the mock-up for 
a Diffie-Hellman key-encrypted 
computer with an 8051 microcon¬ 
troller and enough pseudo-Java code 
to write your own programs. Java 
- the real thing - is coming this 
spring."Wouldn't you know it," 
I think to myself."Batman 
does Java!" 

The ring, made by Dallas 
Semiconductor, is called the 
iButton.The / stands for infor¬ 
mation, and the company 
gives you gobs of it - in 
the form of computer chips 
encased in gold class rings, 
sewn into electronic wallets, 
or dangled from key chains. 
Dallas Semiconductor's super 
decoder ring is designed for 
putting Batman in private con¬ 
versation with Robin, and its crypto¬ 
graphic ring is built for road warriors 
who want to conduct mission-critical 
work while floating in the middle 


of the Beverly Hills Hotel swimming pool. This "jewelry for the 
information age," as the company's Web site explains, is designed 
for "swooping down from the world of science fiction onto your 
information-hungry hand,"according to a product review. 

"So what can you do with this thing?" I ask Stoltz about his 
pinky ring."Whatever you do with a computer," he explains. It 
holds the keys that unlock encrypted Internet messages. It con¬ 
tains a microprocessor, a math accelerator, a clock, and memory. 

It opens the office door and stores emoney."You have to keep 
your secrets somewhere," he says,"and this seems as good a 
place as any." 

His crypto ring is chunky enough to double as a personal- 
defense device - if he decked you with it, he'd lay you out cold 
- so I hope I'm not insulting Stoltz when I ask him,"How many 
computers are you packing?" 

When dumped onto a nearby table, his personal inventory of 
central processing units includes a Java smartcard,a PalmPilot 
electronic notepad, a Metricom modem for wireless Web brows¬ 
ing, a cell phone, a two-way pager, his ring, and a mess of iButtons 
dangling from his key chain. Stoltz is packing in his pocket more 
computer power than NASA employed to put its first satellite 
in orbit. 

I tell Stoltz about my initial reaction to the cyborgs around us. 
"Why is the gear so big and awkward?" I ask. 

"The bulk goes away," he says."Today 
they look like geeks. Tomorrow they'll be 
among us.They'll be wearing eyeglasses 
with computer monitors built into them 
that you won't even notice." 

Stoltz leads me through a thought experi¬ 
ment. "All you need is a little bit of power and 
an LCD to get data off any one of these proces¬ 
sors," he says, poking at the appliances piled in front 
of him."In the future any number of these devices will be 
capable of powering and remembering the functions of all 
the others. You'll have a Java virtual machine installed in all your 
personal electronics devices." 


Thomas A. Bass (tbass@hamilton.edu) is a frequent contributor to 
Wired. His new book, The Predictors, will be published later this year. 
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"Soon 111 be carrying my video camera, which will do my com¬ 
puter processing and run my remembrance agent," he continues. 
"Then I'll leave the camera at home and take out a PalmPilot 
running the same programs off the Net. The next day, I want to 
be a geek; I put on a Private Eye that I'm running off my cell 
phone. As my need for bandwidth varies, I should be able to put 
on the appropriate geek accessory for whatever I'm doing at 
the moment." 

Stoltz agrees with me that one thing hasn't changed since the 
days when I loped through Caesars Palace."lt's the same as it was 
for you guys back in Las Vegas," he says. "The biggest problem 
today is the batteries, cables, connectors - all the stuff you need 
to keep your system powered up and connected." 

Over the past few years, the wearables scene has grown from 
small conferences at Boeing and Federal Express to this interna¬ 
tional symposium, which has attracted twice as many participants 
as the organizers expected."The biggest thing I'm taking away 
from this conference is the fact that this stuff isn't just for geeks 
anymore," Stoltz says."Wearable computers are being used on the 
assembly line at Boeing. They're presenting information in the 
workspace.They're augmenting reality. 



"You shouldn't underestimate the power of these gadgets," he 
adds."Their potential applications in transportation and mainte¬ 
nance are huge. Just this morning I learned about a chicken packer 
who uses wearables to track his inventory so that he doesn't get 
blood on the paperwork. The reality coefficient is getting high 
enough that I could tell my mom about this stuff and she'd say, 
'Oh, that's nice, dear,' instead of/What are you talking about?"' 

AUGMI r\f| f [) REALITY 

I decide to strap on a computer and start packing heat, as they 
have taken to saying in the wearables world. The second floor of 
the Marriott is filled with manufacturers selling headmounted 
displays, fanny-pack computers, and other nifty gear, like a fore¬ 
head sensor that operates my computer at the blink of an eye. 
When it comes to packing heat, the hottest thing on the floor - 
literally - is a Xybernaut belt-mounted computer, which turns 
my midriff into a Pentium processor and, incidentally, acts as a 
heating pad. The model on display has been specially configured 
for the US Customs Service. The $8,000 package includes voice- 
recognition software, a full-color monitor mounted in front of 
my eye, and enough memory to hold every license-plate number 
in the nation. A couple of these babies are now strapped to Cus¬ 
toms officers strolling the Mexican border, looking for stolen cars. 

Also on display at the Marriott is one of the rigs built for the 
wire shop at Boeing (see "Wiring the Jet Set," Wired 5.10, page 
128). When you're under the hood of a 747, stripping down the 
exhaust manifold, the last thing you want to do is climb out and 
consult the manual. What if the manual could pop into your head- 
mounted display? And what if this eyepiece were transparent, 
allowing you to overlay a wiring diagram on top of the task in 
front of you? Add a positioning-and-orienting device to track the 
movement of your head and, everywhere you look, the appropri¬ 
ate schematics will zoom into view. 

This ability to annotate the space around you - to superimpose 
pictures, graffiti, music, and other kinds of remembrance agents 
on top of it - is called augmented reality, and AR is a big deal in 
wearables. Every process in the manufactured world that relies 
on assembling things - and every repair that involves disassem¬ 
bling things - is ripe for augmentation. Assembly-line workers 
and telephone-line technicians should hold onto their hard hats. 
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headset and belt pack that will someday be worn by astronauts, 
among others, and will include cameras, a data display, stereo 
audio, microphones, and whatever else one may need while 
zipping around Earth every 90 minutes. 

Voisinet is a professional shopper in the wearables world and 
an expert at sorting vaporware from ready-to-wear."A year ago, 
if you were shopping for a wearable computer, you built your 
own or bought one of two commercial models, which were expen¬ 
sive and had to be heavily modified if you wanted them to do 
anything useful," she says."Now the handmade stuff is being 
replaced by commercial products in shrink-wrap. This is still a 
small community, but it's on the verge of exploding, especially 
in the industrial areas." 

The big hit of the wearables show - judging from the number 
of people who say that they covet a pair - are MicroOptical's LCD 
eyeglasses, which contain a concealed electronic display in their 
frame. When you put them on, a beam of light shoots alongside 
the temple through the lens and then back into your eye, which 
perceives the reflected and folded light ray as a computer screen 
floating 3 feet in front of your face. Since the lens reflector is trans¬ 
parent and not much bigger than a raindrop, and because the dis¬ 
play is mounted into an otherwise normal pair of eyeglasses, the 
borgs will now be among us, augmented but undetectable, save 
for the little chuckles they emit at seemingly random intervals. 

Then there's ViA Inc.'s bendable motherboard, which 
resembles a large belt."Batman would feel right at home 
wearing one of these,"Microsoft chair Bill Gates said 
when he previewed it. The rig I strap on for a test 
drive is designed for NATO troops parachuting 
into Bosnia. Along with a 586 PCMCIA-card- 
based computer worn like a pair of six-shooters, 
the outfit includes a full-color touchscreen dis¬ 
play, headphones, 


because very soon these hats are going to be outfitted with motion 
trackers and positioning devices."Heads up, hands free" is the man¬ 
tra for the workers of the world, who are about to wear their blue¬ 
prints and repair manuals on their heads. 

Next to the Boeing gear is a table full of head trackers straight 
out of Star Trek. Brought to us by the US Air Force's Human Engi¬ 
neering Division, these include a brain-activated computer-control 
device triggered by reading my brain waves. To experience how 
the gear works, I strap another system, which looks like a high 
tech version of Christ's crown of thorns, onto my forehead. It's 
loaded with electrodes for monitoring my electromyogram sig¬ 
nals - the record of the electrical activity in my muscles (in this 
case, resulting from facial gestures) - and turning them into 
computer commands. This process is comparable to using a lie- 
detector test to drive your car: Every time you tell the truth, you 
turn right. Every time you lie, you go left. 

For more accurate readings, I can add an extra array of scalp 
electrodes to a head tracker.The super-deluxe model measures 32 
channels of electroencephalographic activity to produce a topo¬ 
graphic map of my brain in the process of being a brain - that is, 
thinking.These channels can be programmed to an output device 
that steers my jet or dials the help line at my local control tower. 
Basically, every move I make, whether blinking, speaking, smiling, 
or gesturing, can be tracked by electrodes or sensors and then 
interpreted as a command. 

Standing next to me as I boot up my forehead is LeeAnn Voisinet, 
a cheery woman 
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Crypto fashion statement (from left): 
"jewelry for the information age," the 
iButton Java ring promises to put a PC on 
your pinky and keep your work private; 
ViA's bendable motherboard. 


a microphone, and software for translating English into Croatian, 
French, Russian, or any other language that might prove useful in 
a war zone. All I need is a loudspeaker to turn myself into a fully flu¬ 
ent Tower of Babel. Later this year, when the system is capable 
of translating Croatian into English, 111 be able to strap 
the entire United Nations support staff onto my hip 
for about $5,000. 

Voice-activated machines are a lot 
smarter than they used to be, and it 
takes relatively little time to get this 
computer to whisper in my ear the 
Croatian translations for "Destroy 
booby traps,""Deploy 
mine sweeper," 
"Hands up," and 
"Freeze!" On the 
other hand, the 
computer isn't 
programmed to recog¬ 
nize other English phrases. 

For "I love you," it says, "I do not know." 
For "You are beautiful," it says,"Putthe pieces 
together and tighten them." 

ED SATED REALITY 

The wearables community is divided into people designing com¬ 
puters as uniforms - corporate-issue, task-specific devices - and 
designers creating wearables as clothing; you know, the stuff we 
get to have fun with. The multilingual computer knows only the 
facts that someone has taught it. So who is going to teach our 
machines something different? Who is going to get them 
to loosen up and laugh a little? 

Searching for a counterpoint to the military- 


complex, 

I buttonhole 
Steve Mann. Mann 
the guy with the 
antenna sprouting 
out of his hat 


and a 6,000-volt 
cathode-ray tube 

plugged into his face - is, with fellow 
cyborg Thad Starner,the person responsible 
for starting the wearables craze at the Media Lab. 
When Mann arrived at MIT in 1991 wearing CRTs on his head 
and carrying enough bandwidth to function as a mobile broad¬ 
casting studio, he was tolerated as a bit of a kook. But now that 
a dozen mini-Manns are walking around Cambridge and Mann 
is a professor at the University of Toronto, he looks like a vision¬ 
ary kook. 

A Canadian with degrees in physics and electrical engineering, 
Mann had already been playing around with wearables for more 
than a decade before he enrolled as a graduate student at the 
Media Lab. His first design, the Photographer's Assistant, allowed 
him to blur the boundaries between photography, painting, and 
computer graphics.These early experiments evolved into head- 
mounted and backpack rigs loaded with computers, cameras, 
video goggles, radio antennas, microwave transmitters, and UHF 
receivers. Mann recently used one of these outfits to turn himself 
into a mobile Web site whose progress could be followed in real 
time as he walked around Cambridge. 

Among his other accomplishments, Mann is a performance 
artist who makes documentaries about how people respond to 
video surveillance. One of these films, called ShootingBack, 
explores what happens when one walks into a store carrying 
a surveillance camera.The business has surveillance cameras 
pointed at you, but strange things happen when you try to turn 
the technology around. 

I experience this phenomenon by donning one of Mann's rigs. 
The 5-pound binocular behemoth, straight out of Jules Verne and 
designed for filming in stores and other public spaces that are 
under video surveillance, has printed across the front of it the 
following notice: "For the protection of you and your department 
store, an audio and video record of this interaction is being trans¬ 
mitted to and recorded at remote locations. I report and prosecute 
all violations of fire, safety, misleading advertising, and unsafe or 
unethical business practices." 

When I walk into the MIT bookstore wearing this thing on 
my head, clerks and clients scatter in front of me like chickens 
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fleeing from an 18-wheeler. They throw 
their hands over their faces and duck behind 
countertops. I am convinced the store dicks will 
be on top of me in a flash until a clerk in the CD depart¬ 
ment, following my gaze up toward the ceiling, which is dotted 
with surveillance cameras, explains,"Honey, those things 
haven't worked for years." 

Mann, a master of technological strangeness, has for two 
decades experimented with what it means to live in a world 
where everything can be viewed through a lens. The images - 
obtained by one or more cameras mounted atop his head and 
processed through a computer that transforms them in various 
ways - can be sped up or slowed down or flipped 90 degrees 
to create a sideways world that, for a long time, Mann preferred 
to walkthrough. 

Besides simply overlaying material on top of the real world, this 
experience, which he calls mediated reality, also allows the visual 
perception of reality to be diminished or otherwise altered. For 
example, Mann slows down images, which allows him to observe 
things that are normally unseeable, such as lettering on spinning 
automobile tires or the turning blades of an airplane propeller. He 
predicts that the "intelligent" eyeglasses of the future will allow 
us to change our sampling rate at will. 

Mann calls his work personal imaging, or online living, or com¬ 
puter-mediated reality. Lately, in honor of Doyne Farmer and 
Norman Packard, he has begun talking about eudaemonic com¬ 
puters: user-controlled, free-roaming, ever-ready devices no more 
obtrusive than the rest of our clothing."A eudaemonic computer 
fits in the prosthetic territory," he says. 

This visionary has a long list of things he wants to do with 
eudaemonic computers. Communities of cyborgs could share 
their visual fields - or tune in to the same field, for that matter. 
Asking someone to consider your viewpoint will take on new 
meaning. Networked communities of cyborgs could counter the 
proliferation of government surveillance cameras with their 
own personal safety nets."This technology, if you give it a 
sinister twist, could bring totalitarian control beyond 
anything Orwell imagined," says Mann."I want 
smart clothing - owned, operated, and 
controlled by individual wearers." 


'ARABLES CENTRAL 

Thad Starner is cofounder of MIT's Wearable Com¬ 
puting Project and Mann's sidekick in online living. 
While Mann challenges us to think about how we use our 
technology, Starner cobbles together systems and applications at 
a prodigious rate."Welcome to Wearable Central," he says, usher¬ 
ing me into his Media Lab office, which is chock-a-block with 
soldering guns and boxes full of computer parts. Many of the 
Media Lab's dozen active cyborgs are outfitted with computer 
systems designed by Starner, whose basic model he 
calls the Lizzy. 

Starner's sorrel ponytail hides a wire running 
down his neck, and his new MicroOptical eye¬ 
glasses, with monitor and mirrors hidden in 
the frame, mask the fact that he is tuned into a 
remembrance agent."! have a speech impediment," 
he apologizes, stuttering slightly."During lectures 
and demos, I talk more coherently when a computer 
is prompting me." 

By adding a small camera to his outfit, Starner can also run a 
face-recognition program. The uncertainty that comes from see¬ 
ing a face you recognize but can't quite place is transformed into 
an image that comes complete with name tag and annotated 
notes on your last conversation."While sitting here talking to you, 

I could gather online information telling me when you got mar¬ 
ried, how much you paid for your house, your credit card history, 
and your medical record," says Starner, who frowns on this kind of 
"social hacking." But because he knows how to do it, he is hyper¬ 
sensitive about designing tamper-proof systems."! can be a real 
crypto nut," he says."The whole purpose of a wearable computer 
is that you control it, not the environment. I want to make tech¬ 
nology that inherently protects the user. You have the right to 
your own bits." 

In addition to augmented memory, Starner also works to dev¬ 
elop systems that overlay the virtual on top of the real. By scat¬ 
tering infrared beacons around the Media Lab 
- inexpensive little I/O devices powered 
by sunlight or lightbulbs - the borgs have 
created a messaging system that allows 
them to create virtual Post-it notes 185 ► 





RATS 


Snakes, ducklings, lizards, toads - 
if the beast is small enough to fit 
on a flatbed scanner, then biologist/ 
photographer Carol Selter has prob¬ 
ably digitized it. As they squirm on 
the glass, the critters'movements 
are captured along with their under¬ 
bellies. Selter transfers a thermal-wax 
printout of the time-lapse image onto 
negative film, printing the photo¬ 
graph at twice life size to emphasize 
the lurid colors and halftone dots - 
a metaphor, she says,"for the limita¬ 
tions of reductionist biology." Part 
of Selter's Animalia series, Rats 
offers a dynamic silhouette of the 
much-maligned rodents. And as the 
Chinese zodiac's sign of innovation, 
they seem a particularly appropriate 
subject. See more of Selter's work 
at www.sjsu.edu/depts/photography 
/gallery_page.html. - Jessie Scanlon 
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Internet 



A free-for-all of geeks, lawyers, 
capitalists, and bureaucrats 
fight over the Net's holy temple 
- the root server. 



_l_t didn't take more than a couple 
of days. Eugene Kashpureff marched 
down to the basement of his rented 
home on Washington State's Olym¬ 
pic Peninsula last July and punched 
some keys on a Toshiba Pentium 
laptop he'd named kissmyass.com. 

As hacks go it wasn't among the most 
complicated of maneuvers; theories 
abounded throughout the Net about 
how he hijacked electronic traffic 
bound for Network Solutions Inc., 
the company charged with register¬ 
ing domain names, to his fledgling 
alternative registry. 

But as a political act it was bril¬ 
liant. In no more than a few days the 
bearded former repo man showed 
the planet just how fragile the Inter¬ 
net is, how powerful its guardians 
have become, and how explosive the 
issue of Internet governance is. With 
his simple act, the hotshot whose 
previous crowning achievement 
was computerizing Seattle's towing 
industry had forced the Internet 
to look squarely into the future. 

For Kashpureff, a father of four 
young boys, it may have been the 
dumbest move of his life. First, there 
was undoubtedly embarrassment 
and humiliation: he didn't get much 
online support from either the Inter¬ 
net establishment or Net radicals, 
many of whom were - and remain - 
unconvinced that his ends justified 
the means. 

"I don't believe people should 
break security to prove there's a 
bug," says Andy Oram, cyber rights 
moderator for Computer Profession¬ 
als for Social Responsibility. Recalls 
Karl Denninger, founder of Chicago- 
based Internet service provider 
MCSNet,"At the time he did this 
he was told by a large number of 



people, myself included, that there 
was a very serious chance of being 
brought up on wire-fraud charges 
and that he should get the hell out 
of the country." Later, after settling 
a civil case and relocating to Canada, 
Kashpureff was extradited to the 
US. Today he awaits indictment. 

For the Internet, on the other 
hand, his hack couldn't have been a 
more powerful catalyst. The domain- 
name system (DNS) connects an 
Internet address like ibm.com with 
the numerical IP address that iden¬ 
tifies its host server. Until 1993 the 
number of domain-name registrants 
was a mere 200 to 300 per month. 
Today that volume has exploded to 
an average of more than 3,000 per 
day. And as the mainstream has 
discovered the Internet, it has seen 
the inevitable fallout of the virtual 
world colliding with the real world, 
of board-game manufacturer Has¬ 
bro, for instance, learning that a 
porn purveyor holds the domain 
name candyland.com. To a large 
extent, whoever controls the DNS - 
and the root server, the holy temple 
in which all names are housed - also 
controls the Internet. 

According to Eugene Kashpureff, 
this is the tyranny he wanted to 
expose, and Network Solutions is 
the sitting despot. In a certain 
metaphorical sense, for five to six 
days in July the Internet had been 
"repossessed" as users everywhere, 
heading for NSI's InterNIC domain- 
name registry, ended up at Kash- 
pureff's AlterNIC instead. 


Kentfield, California-based contribut¬ 
ing writer David Diamond (ddiamond 
@well.com) wrote Into the Zone" 
in Wired 5.06 . 
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NSI, a tiny consulting company 
founded in 1979 by a group of engi¬ 
neers with TCP/IP expertise, had bid 
for the deal to manage the Net's 
naming system back in 1992. That 
year, the National Science Founda¬ 
tion granted InterNIC exclusive right 
to the top-level domains (TLDs) 

.com, .org, .net, and .edu. This was 
minor-league stuff then. The Net 
was still largely used for academic 
and defense research, and NSI was 
compensated on a cost-plus basis. 
Name registration was underwritten 
bytheNSF. 

All that changed in 1995 when the 
Internet made its way into the hearts 
of everyday people. That's when 
Science Applications International 
Corporation, a US$4 billion technol¬ 
ogy conglomerate based in San 
Diego, acquired NSI. It's also when 
the NSF realized it lacked the ability 
to fund the Internet's explosive 
growth and worked out an arrange¬ 
ment whereby NSI could charge $100 
to register and maintain each domain 
name for two years and was autho¬ 
rized to collect an annual $50 fee. 
(Thirty percent of the fees gathered 
by NSI were to be contributed to a 
fund to preserve and enhance the 
Internet - the Internet Intellectual 
Infrastructure Fund. As of January 
that fund totaled $46 million, half 
of which has been appropriated by 
Congress for the administration's 
Next-Generation Internet Initiative.) 

By the time Kashpureff had begun 
to create a reputation for himself as 
a domain-name radical who opposed 
the NSI stranglehold and the US 
government's role in running the 
Internet, Network Solutions had reg¬ 
istered more than a million names, 
was expanding at a staggering 20 
percent a month, and was poised 
to launch a public offering. 

Yet it was also in the last year of 
its cooperative agreement with 
the NSF. Now that the Internet had 
exploded into a massive commercial 
communications medium, the NSF 
was willing to hand over its ultimate 
authority. Even NSI could predict 



Battle of the 


Who’s who in the 


AlterNIC 

An alternative root server created 
by Eugene Kashpureff to rival 
InterNIC; principally financed 
by Jason Hendeles of Skyman 
Enterprises. 



Private 


Business 


(National Science Foundation) 

The US government agency that 
formed a cooperative agreement 
for registering the majority of 
domain names with NSI; it could 
- in theory - pull the plug on the 
Internet when NSI's agreement 
expires on September 30. It also 
has authority over the root-zone 
structure created by Jon Postel 
oflANA. 


i 


(Federal Networking Council) 

An 18-member board that includes 
representatives from the National 
Institutes of Health, the Depart¬ 
ment of Energy, the NSF, and other 
federal agencies; it acts as a forum 
for networking collaboration and 
is affiliated with IANA and the IETF. 


Government 


(Internet Assigned 
Numbers Authority) 

A largely government-funded 
overseer of IP allocations, char¬ 
tered by the FNC and ISOC. 


International 


lANA's root system 
and DNS databases 
are being gradually 
transferred by the US 
government to a new 
nonprofit corporation. 
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Acronyms 


SAIC 

(Science Applications 
International Corporation) 

A technical conglomerate that 
owns 75 percent of NSI. 


domain-name debate. 


r, 


ISOC 


(Internet Society) 

A nonprofit, nongovernmental inter¬ 
national professional-membership 
organization for global cooperation 
and coordination of the Internet 
and its technologies and applica¬ 
tions; it announced the formation 
of the IAHC in 1996. 


NSI 

(Network Solutions Inc.) 

A company that registers the 
majority of domain names under 
a registry known as InterNIC; 
purchased by SAIC in 1995. 


IAHC 


(International Ad Hoc 
Committee) 

A body formed in 1996 by ISOC 
to propose changes in the DNS; 
the IAHC evolved into the POC 
and proposed establishing CORE. 


CORE 




(Council of Registrars) 

An association of registrars that 
proposed adding seven newTLDs. 


IAB 




(Internet Architecture Board) 

A tech advisory group for ISOC 
responsible for defining the over¬ 
all architecture of the Internet and 
providing guidance and direction 
to the IETF. 


|POC 

(Policy Oversight Committee) 
An organization that hopes to 
oversee the DNS. Under a current 
proposal it would include repre¬ 
sentatives from many Internet 
organizations, including WIPO 
and the ITU. 



(International 
Telecommunication Union) 

A UN-affiliated standards body 
based in Geneva that coordinates 
global telecom networks and 
services. 


(Internet Engineering 
Task Force) 

An open international community 
of network designers, operators, 
vendors, and researchers con¬ 
cerned with the evolution of the 
Internet's architecture; established 
by the IAB. 


iSiiaaa 


that its dominance in the domain- 
name game wouldn't last forever. 

So with the expiration of the com¬ 
pany's role originally scheduled for 
March 1998 - now extended to Sep¬ 
tember - and with the Internet grow¬ 
ing in ways that were undreamed 
of even two years ago, Kashpureff 
knew when he designed his InterNIC 
hack that the future of the Internet 
was at stake. "As the Internet is the 
communications medium of the 
future, it is most important that we 
fight for our rights there," he says. 
And what's wrong with the domain- 
name system? "Lack of choice," 
Kashpureff replies."The fact that 
the control of domain-name space 
still lies with the US government. 
Every other country in the world has 
to settle for their two-letter Inter¬ 
national Organization for Standard¬ 
ization code. The US gets to sit on 
and allocate a whole bunch more 
than that." 

ust whose Internet is it, any¬ 
way? This question was being raised 
long before Kashpureff pulled his 
stunt. Today a burgeoning array of 
bureaucrats, geeks, lawyers, capital¬ 
ists, and other interested parties 
are frantically addressing it. Should 
the Net's keeper be the US Defense 
Department, from whence the crea¬ 
ture sprang, and its powerful pri¬ 
vate-sector spin-offs? Or should it 
be some new Geneva-based supra¬ 
national institution controlled by 
United Nations-chartered entities? 
Should the guardian be the gentle¬ 
man-anarchist technocrats who 
have been so capable at guiding 
their child through infancy, but who 
now may be out of their collective 
parental league? Or an amorphous 
industry cooperative of the sort 
that never seems to settle on indus¬ 
try standards? 

When it comes to understanding 
the players in this quickly overheat¬ 
ing controversy, it's best to picture 
Kashpureff as an inhabitant of the 
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left-hand side of the continuum, 
which includes the handful of alter* 
native domain-name registrars 
and others who support the forces 
of free-market competition. They 
want to open up TLDs to any orga¬ 
nizations that can sell the names 
and technically support their use. 
They want to share access to the 
root server. 

Seme, like Kashpureff, want the 
US government to relinquish control. 
Others, like Kathryn Kleiman, general 


(As amazing as it seems, the Inter¬ 
net is, technically speaking, still an 
experiment. The NSF could pull the 
plug on the whole damn thing before 
September, when the experimental 
period ends.) The old guard here is 
the Internet Society, an autonomous 
nonprofit organization; the Internet 
Assigned Numbers Authority, a US 
government-chartered and -funded 
entity that operates out of the Infor¬ 
mation Sciences Institute at the 
University of Southern California 


counsel for the Domain Name Rights 
Coalition, would prefer that the Feds 
be involved in devising a democratic 
system of Internet governance. (The 
DNRC was founded after controversy 
arose over the use of the domain 
name peta.org - for People Eating 
Tasty Animals, a parody organization 
- because the acronym was used in 
the noncyber world by the animal 
rights group People for the Ethical 
Treatment of Animals.) 

The political center is populated 
by the Internet establishment, the 
folks who have guided the DOD's 
noble experiment from its origins as 
a highly decentralized tool for acad¬ 
emic and defense-related research. 


with Jon Postel, aka the Internet 
God, at its head; and the Internet 
Engineering Task Force, a voluntary 
organization that creates standards 
for emerging online technologies. 

The centrist leadership - the Inter¬ 
national Ad Hoc Committee, which 
in late 1996 became the Policy Over¬ 
sight Committee (POC) - brought 
forth its own solution to Internet 
domain-name registry and Net 
governance. It joined such global 
institutions as the International 
Telecommunication Union (ITU), 
a standards body for telcos, and the 
World Intellectual Property Organi¬ 
zation (WIPO) to wrest control from 
the US government and NSl.The 


group's game plan included seven 
new top-level domains; a network 
of global domain-name registration 
organizations called the Council of 
Registrars, or CORE; and a database 
headquartered in the San Francisco 
Bay area that would clear domain 
names much like airlines release 
seats on flights. This faction, headed 
by David Maher, a Chicago patent and 
trademark attorney who is an out¬ 
side counsel for McDonald's Corpora¬ 
tion, would like to see domain-name 


hacked the InterNIC 
registry in order 
to teach the world 
a lesson: no single 
entity, like NSI, 
should control the 
Internet. 

NSI chief Gabe ► 
Battista says 
firm is ready to 
down competitors 

- and with $54 
million raised i: 
an IPO last veai 


registry controlled by the Internet old 
guard and the international bodies. 

The POC came under attack from 
the left for not representing the 
shallow-pocketed individuals and 
small businesses that populate the 
Internet. Even its attempts to add 
nine new members to represent 
those interests was viewed with 
skepticism."Nine out of 20 would 
not be of the cabal that's starting 
this. You're getting closer," observed 
Harry Hochheiser, director at large 
of Computer Professionals for Social 
Responsibility. Others claim that the 
POC scheme gave big business too 
much power in trademark disputes 
and that the Internet establishment 


- which has done such a stellar job 
of shepherding the great experi¬ 
ment through its infancy but is over¬ 
whelmed by its adolescence - is, 
through sleight of hand, relinquish¬ 
ing power to the ITU and WIPO. 

But the fate of the POC, and that 
of Internet governance itself, is on 
hold with the release in late January 
of the Green Paper report, a collec¬ 
tion of recommendations by the 
Commerce Department on what 
President Clinton should do with 
the Internet. 

The report calls for a two-year 
transition away from US govern¬ 
ment authority, with a new non¬ 
profit corporation to be formed to 
take over responsibilities now shared 
by the Internet Assigned Numbers 
Authority and NSI. It also recom¬ 
mends opening both registrar and 
registry functions to competition 
and adding five new registries, each 
limited to one TLD. 

"It's too much government inter¬ 
vention for too long," trademark 
attorney David Maher stated in 
response to the report. "And why 
do you have to redo what the POC 
has already done?" He is particu¬ 
larly critical of the suggestion of 
instituting for-profit registries. 

On the opposite end of the ideo¬ 
logical spectrum from Kashpureff is 
Network Solutions. NSI, which derives 
25 percent of its revenues from an 
intranet consulting business, began 
turning a profit in the last quarter 
of 1996. By September 1997 it had 
raised $54 million in an initial public 
offering despite the fact that the 
Justice Department began investi- 
gating the company to determine 
whether its exclusive arrangement 
with the NSF violates antitrust 
laws and despite an antitrust suit 
brought by PG Media, a small New 
York-based Web-design business 


that wants NSI to enter some new 


top-level domains into the root 
server. (Both actions are still pend¬ 
ing.) On September 30 the nearly 
300-employee NSI announced record 
quarterly earnings: $1.2 million on 























sales of $12.2 million - a 135 percent 
increase over the previous quarter. 
The following day, as coincidence 
would have it, Eugene Kashpureff 
was arrested in Canada on an immi¬ 
gration charge stemming from the 
arrest warrant the US Attorney Gen¬ 
eral's office had issued weeks earlier. 

But as Network Solutions'fortunes 
started taking off, so did opposition 
in the Internet community. Among 
the issues: NSI's unwillingness to 
add new TLDs, something the com- 
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pany says the NSF will not allow it to 
do. Critics also claimed that the com¬ 
pany took a heavy-handed approach 
to handling domain-name disputes 
- a method that favored trademark 
holders. And many in the tech world 
felt uncomfortable that the board of 
directors of SAIC, which owns 75 per¬ 
cent of NSI, is packed with former 
government officials - the sugges¬ 
tion being that in some underhanded 
way, the Internet still is a tool of 
the DOD. 

Nevertheless, naysayers aren't 
slowing NSI's business success. Even 
with a September showdown, its 
operations won't be devastated if, 
as the Green Paper suggests, it shares 





responsibility for registering the 
most popular domain names. The 
company already holds contracts 
to manage more than a million 
existing names. It's also in a strong 
financial position to exploit new 
TLDs and new markets for domain 
names. Network Solutions CEO Gabe 
Battista, who joined the company in 
October 1996 after a stint as head 
of telecommunications services pro¬ 
vider Cable & Wireless Inc., repeat¬ 
edly has said that his company 
doesn't object to allowing more TLDs. 
"We're working very hard with the 
industry and the government to 
bring about competition in .com. 
We're looking at different designs," 
he says, adding that a new domain- 
name system would require "relia¬ 
bility, stability, and security." 

That, of course, is just the sort of 
warning that originally concerned 
Eugene Kashpureff. "Anyone who 
wants to run a TLD and can put for¬ 
ward a reasonable technical compe¬ 
tence for doing such and can show a 
minimum level of interest in that TLD 
being created should be able to apply 
to a board and have that TLD issued 
to them to run a registry," he said in 
an interview at Toronto's Metro West 
Detention Centre, where he was held 
for nearly two months. Kashpureff's 
vision for seizing the Net from the 
grip of any central authority pitted 
him directly against NSI."I could 
have taken whitehouse.com," he 
boasted of his InterNIC hack, telling 
friends he also had the capacity to 
remove China from the Internet. But 
instead, Kashpureff chose what he 
saw as a more suitable victim: the 
company that was amassing a for¬ 
tune in domain-name registry fees. 


ugene Kashpureff has some 
of the trademarks of a bona fide 
revolutionary: He is the hero of all 
his stories, and he has left a trail 
of unfortunate encounters with 
authority figures. His mother kicked 
him out of the house at 13 for grow¬ 


ing pot in his room and other adoles¬ 
cent offenses. Kashpureff says that 
he lived on the streets and stayed 
with friends during high school in 
Seattle, dropping out to become a 
mechanic despite the fact that he 
wasn't old enough to drive, and later 
passing the GED. His seaman/engi¬ 
neer father disinherited him when 
he married Sandy, a "hippie chick" 
who made copper-wire name pins 
in Pike Place Market. Kashpureff's 
the sort of guy who sees everybody 


day I showed my teacher what I was 
doing. She immediately freaked and 
sent me to the school counselor." 
Kashpureff built his first computer 
when he was 10. 

At North Seattle Community Col¬ 
lege, Kashpureff spent most of his 
time at the computer lab. He dropped 
out of school again, this time when 
a company that developed medical 
accounting systems hired him for 
his computer skills. At 22 or 23, he 
recounts,"! started getting burned 
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in authority as the asshole eighth- 
grade science teacher. 

There were two big turning points 
in his life. The first occurred when 
he was about 7 or 8 years old and 
saw the James Bond film Diamonds 
Are Forever, the kind of movie that 
passed for an action flick during the 
early 1970s. What impressed the 
young Kashpureff most while watch¬ 
ing the film was the futuristic com¬ 
puter setup on an oil derrick: "I went 
to the library and started checking 
out books on computers; one was 
on binary mathematics. I went home 
that night and started playing with 
binary math and octal math and 
hexadecimal math, and the next 


out on turning screwdrivers on sys¬ 
tems, so 1 went back to the towing 
company where I worked as a teen¬ 
ager. I started computerizing paper¬ 
work in the industry. Don't laugh 
- there's a lot of paperwork with 
repossessed cars." Eventually, he 
wrote software in partnership with 
the company's owner."! understand 
that Seattle Central Towing is still 
selling copies of it," Kashpureff says 
The second big event happened 
in June 1995. That's when Eugene 
Kashpureff discovered the Internet. 
"I was a member of the Commodity 
Club of Seattle, a businessman's 
club, and at a weekly meeting one 
of the members gave a 
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Wired: Like Einstein, who dreamed of a unified theory of physics, 
you dream of "consilience," the notion that a "skein" of discover¬ 
able reality connects not only the natural sciences but extends 
into the humanities and ethics. 

Wilson: Modest, isn’t it? This was the dream of the Enlighten¬ 
ment. Scholars like Francis Bacon spoke of it. And it was a 
burning dream of the French philosophes. So it’s not altogether 
outrageous or new in the history of ideas, but it’s been out of 
fashion for nearly two centuries. 

We're certainly hearing more and more talk of convergence and 
interdisciplinary studies. But isn't consilience more than that? 

Consilience means the interlocking of explanations in differ¬ 
ent disciplines of learning. It’s the mother’s milk of the natural 

sciences: chemists and physi¬ 
cists speak in overlapping 
terms, and increasingly biolo¬ 
gists use the same language. 

Yet there has traditionally 
been a boundary separating 
the natural sciences from the 
social sciences and humani¬ 
ties. That line is turning out 
to be not a line at all, but a 
broad, mostly unexplored 
domain of causal phenomena. 
Who are your fellow explorers? 

A small but growing number 
of scientists and philosophers. 
For example, researchers in 
the brain sciences and artifi¬ 
cial intelligence are working 
consiliently - together they 
offer the prospect of develop¬ 
ing a general theory of cogni¬ 
tion. And on the near horizon, 
they will be joined by people 
studying artificial emotion. 

Will this kind of science call 
increasingly on artists and 
ethicists? 

I think it’s the other way around. What the scientific percep¬ 
tion does is strengthen a more mechanistic view of the mind, 
including its creative aspects. 

Will brain mapping help us understand Kafka? 

I don’t make quite so bold a claim. The consilient approach 
will help us interpret how creative works are composed and 
why the brain of the artist is predisposed to select certain 
images as aesthetic or certain narratives as compelling. 

In one study of brain activity cited in Consilience , there 
was a sharp peak, almost a spike, in arousal associated with 
certain redundancies. It happens that this amount of order - 
about 20 percent repetition of elements - typifies a whole range 
of symbols and designs in art, from most of the Asiatic ideo¬ 
graphic languages to typical frieze design. This kind of study 
could illuminate a great deal of the creative arts - not a com¬ 


Harvard biologist Edward 0. Wilson 
believes everything is part of Nature's 
plan - in fact, he's spent a career blur¬ 
ring the boundaries of his discipline to 
prove it. First he made a name for him¬ 
self studying social insects. Then he 
tackled behavioral genetics in his 1975 
book Sociobiology: The New Synthesis, 
arguing that civilization is built on 
basic animal instincts - that love and 
war can be predicted biologically. He 
further fleshed out the biological basis 
of society in On Human Nature, which 
won the Pulitzer Prize in 1979. And he 
picked up a second Pulitzer in 1991 for 
The Ants (written with Bert Holldobler), 
a monumental study of life inside 
the colony. Now, in his newest book. 
Consilience: The Unity of Knowledge 
(1998), Wilson explores a synergistic 
theory that links the natural sciences 
with the social sciences and humanities. 
Wired caught up with the grand unifier 
and asked him to explain the connec¬ 
tion between fire ants and fine arts. 


plete understanding of individual genius, but an understand¬ 
ing, at a deeper level, of why some art has universal value. 

Critics have objected that certain phenomena are not entirely 
mechanical, that spirit is metaphysical. 

Some philosophers still think that the mind, while having 
some physical basis, is ineffable. Of course, the social sci¬ 
ences and humanities are filled with people who see science 
and culture as qualitatively different. 

You argue that the difference is quantitative, not qualitative 
- that art is simply a far more complex realm than biology. 

I believe that the two are connected by a continuous skein of 
causal explanation, and that we can trace that connection all 
the way, though the realm of art will prove much more com¬ 
plicated and less tractable. 

Ultimately, everything is an information-management problem? 

That’s why the complexity theorists are embarked on an excit¬ 
ing adventure. In Consilience , I pose the question of whether 
or not they will find the means to finesse the connections 
between the sciences and the humanities, or whether, aided 
by the rapid approach of petacrunchers, we can just do all 
these things with brute-force simulation. I think a lot of cell 
biologists, at the fringe level of complexity, feel they can crack 
the whole thing with computers. 

Yet Consilience offers some rather grim assessments on popula¬ 
tion and environmental degradation. 

The gargantuan problem of the next century is how to settle 
down our species before we wreck the planet. Humanity 
is in a state of denial right now, or else we’ve been conned 
by exemptionalists who say, “Open the throttle wide, we’ve 
always worked out something in the past and we’ll do it in 
the future.” This reckless attitude promotes the idea that we 
needn’t worry too much about the environment or our genetic 
heritage - we’re moving on to something higher and better. 
Are you wary of our increased reliance on technology? 

I’m all for science and technology going full steam ahead, 
but with a conservation ethic. The more we take over the 
planet, running everything by our own ingenuity one 
moment to the next, the riskier it all becomes. Science and 
technology ought to help us become secure, long-lived, and 
free in an environment which is not so under our control 
that anything we do wrong will endanger us. 

Of course, a way to achieve that is by using our knowl¬ 
edge to reduce the size and energy consumption of the instru¬ 
ments we depend on. One of the most dramatic and inspiriting 
advances in the history of science and technology is the ultra¬ 
miniaturization of the microchip. 

So it's not a choice between Nature's law and Moore's Law? 

We can have the natural world and the cushion it gives us. 

At the same time, with technology, we can have independence, 
relative independence, from its harsh qualities on a day-to-day 
basis. Really, the glory of the human future is that we can 
have it both ways. ■ ■ ■ 


Paul Bennett (sadie@el.net) writes about culture and science 
from New York. 
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Televisionspace 

◄ 152 While Vigil was peeling off pieces of 
MITV - like NetShow, the interactive video 
program - and directing them toward the Net, 
Mundie was laying the groundwork for phase 
two of the assault on television. The timing 
was critical: advances in microelectronics 
were finally bringing video-on-demand to the 
realm of affordability, and digital television 
was happening at last. Mundie, outgoing and 
upbeat, was the perfect guy to articulate the 
Microsoft vision: “He can excite people about 
it,” says Vigil. “In particular, he can excite 
senior executives at other companies about 
it.” He got his chance in April 1997, when the 
CEOs of the major US cable companies went 
on a “spring technology tour” that took them 
through Redmond and Silicon Valley. Three 
months later in New York, speaking to the 
same CEOs in the boardroom at Time Warner 
headquarters in Rockefeller Center, Gates 
filled in the details of how Microsoft could 
provide their one-stop technology solution. 

If there was a precise moment when Micro¬ 
soft lost the chance to get the lock on digital 
television that it has on personal computing, 
this was it. Weeks earlier, Microsoft had 
bought a $1 billion stake in Comcast in the 
apparent expectation that this would give it 
an edge in the software sweepstakes. Now 
Gates was proposing a system with Windows 
NT on the servers and Windows CE on the 
set-top boxes, and Microsoft collecting not 
just a licensing fee, but a cut of what the cable 
companies would charge for everything the 
boxes did. His sales pitch became a wakeup 
call. “It didn’t go over too well,” recalls TCI’s 
Ravenel. “The cable industry never finds it 
easy to sell its future - especially when it’s 
not sure what the future holds.” 

A month after Gates’s presentation, Malone 
stood up at TCI’s annual meeting outside 
Denver and said, “Rill Gates would like to be 
the only technology supplier for this whole 
evolution. We would all be very foolish to 
allow this to happen.” Instead, Malone and 
his cohorts set up Open Cable, an initiative to 
ensure that digital set-top boxes would be com¬ 
patible with one another whatever their man¬ 
ufacturer or operating system. Administered 
by CableLabs, the industry’s Colorado-based 
research-and-development organization, Open 
Cable was intended to make it impossible for 


any software company to dominate digital 
television. Malone made it clear he wanted 
a “layered” approach, with a variety of com¬ 
panies providing different portions of the 
system. This, he told reporters after the share¬ 
holders meeting, is something Microsoft 
“will just have to accept.” 

It certainly fits with the way cable compa¬ 
nies have always operated. “If you follow the 
set-top market, there are two major players,” 
says an executive at Scientific-Atlanta, the 
Number Two manufacturer behind General 
Instrument. “The cable industry likes having 
them compete with each other.” As it hap¬ 
pens, Scientific-Atlanta has an operating 
system of its own: PowerTV, developed by 
a Silicon Valley group that went looking for 
venture funding and ended up a subsidiary. 
Recently, Scientific-Atlanta received an order 
from Comcast, the fourth-largest cable oper¬ 
ator in the US, to supply its new Explorer 
2000 digital set-top boxes running PowerTV 
to Comcast subscribers in Raltimore - and 
never mind about Microsoft’s investment in 


Comcast. Gates’s vote of confidence gave a 
huge lift to cable stocks, Comcast’s among 
them, but he doesn’t seem to have reaped 
any other reward for his largesse. 

While Scientific-Atlanta was backing 
PowerTV, General Instrument was in talks 
with both Microsoft and Sony. The deal it 
announced in January, which calls for Sony 
to lay out $188 million for 5 percent of the 
company, is only preliminary; the real talks 
are about developing the next generation of 
set-top boxes, which Sony executives think 
could form the basis for a network architec¬ 
ture that would manage all the datastreams 
that go into the home - radio and television 
broadcasts, cable and satellite transmissions, 
the Internet, even packaged media like DVDs 
and compact discs. Sony’s interest in this kind 
of digital integration is one reason it bought 
into Japan Sky Rroadcasting, the satellite 
consortium organized by Rupert Murdoch’s 
News Corporation. In the US, where cable is 
dominant, it makes sense to focus on cable. 
But Sony’s architecture wouldn’t have to be 


centered on the set-top box; it could be inside 
the TV set, in a PC, or in the basement where 
nobody ever has to look at it. Nor does it 
necessarily pit Sony against Microsoft, since 
Windows CE or any other operating system 
could lie on top of the network architecture. 

But the real problem for Microsoft is that 
operating systems for digital TV just won’t be 
the big deal they are in PCs. When Malone 
said Microsoft was furthest along on the path 
toward convergence, it wasn’t Windows CE 
he was talking about; it was WebTV, which 
will provide the graphics processor and other 
hardware for TCI’s new set-top boxes. “It 
doesn’t matter what the CPU or the operating 
system is,” says Ravenel. “That’s just the guts 
inside the box that makes it work right. The 
services are what matters.” 

Microsoft knows this only too well; that’s 
why it’s still trying to sell the cable industry 
on offerings like Sidewalk, its interactive city 
guides, and Expedia, its online travel service. 
(And the Internet? “We view the Internet as 
one of the ‘features’ of digital TV services in 


the future,” says Mundie.) Microsoft doesn’t 
stand to make much money on the TCI deal: 
the licensing fees are said to be under $60 
million. It’s hoping to use Windows CE and 
the WebTV technology as leverage to pry open 
the box so it can get at the revenue streams 
inside. Yet its tactics, in cable as with the 
Justice Department, suggest it has a better 
understanding of its own wants and needs 
than of the world it’s charging into. 

TCI and the other cable operators see 
themselves as buyers and resellers of video 
content; they’re not about to share their sub¬ 
scriber revenues with a software outfit. “It’s a 
whole new paradigm - a network paradigm,” 
says a senior executive at Comcast. “The net¬ 
work operator provides consumers with the 
operating system and with the applications 
that we’ve contracted for.” “Cable companies 
don’t care about operating systems,” concurs 
the Scientific-Atlanta executive. “They care 
about services they can charge the customer 
for. Being a bit pipe is not the way they view 
their business.” 182 ► 


"We view the Internet as one of the 

'features'of digital TV services 
in the future/' says Microsoft's Mundie. 
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Televisionspace 

◄ 181 On the other hand, being a bit pipe is 
exactly the way the phone companies view 
their business, which is probably one reason 
why Microsoft was herding them onto the 
information superhighway even as it cut its 
deal with TCI. The cable guys don’t seem wor¬ 
ried: “Tele-TV and all that stuff - that’s history,” 
says Ravenel, referring to the telcos’ defunct 
TV-programming consortium. “We’ll compete 
with them in lots of businesses, including the 
phone business someday - but we don’t see 
them coming into the video business.” 

For the cable companies, video - not inter¬ 
activity - is what it’s all about. In the early 
’90s, the exorbitant cost of digital set-tops and 
servers seemed to require all the gee-whiz 
options that interactive television promised 
and failed to deliver. But the trials showed 
that what consumers really want is more TV 
- the TV they want, when they want it. TCI’s 
new boxes will cost only $300, less than its 
current, first-generation digital set-tops, and 
will be provided to customers for a small 
monthly fee. “Interactivity is icing on the 
cake,” says Ravenel. “We don’t have to make 
a bet on it - we just make a bet on what we 
know now, which is our cable business.” 

But more has changed in five years than 
the cost of set-tops. Microsoft is stronger 
than it’s ever been, while the cable industry 
has only been brought back from the dead by 
the boldness of Gates’s bet. Microsoft’s stock 
was worth $212 billion at last report, while 
the market capitalization of the three compa¬ 
nies that make up TCI is only $34 billion - 
which means that Malone’s entire empire is 
worth $7 billion less than Bill Gates person¬ 
ally. Executives at TCI, whose 14 million sub¬ 
scribers make it the largest cable operator in 
the country, say they can finance the neces¬ 
sary upgrades internally, but with $15 billion 
in debt, that’s not going to be easy. Mean¬ 
while, Microsoft is sitting on a cash hoard of 
$9 billion-plus. But don’t expect it to relax. 

From Redmond, the world looks as threat¬ 
ening as ever - threatening, and challenging. 
“We’re suddenly a little, tiny fish in a much 
bigger ocean,” says Conte. “It’s humbling, but 
also very exhilarating. You know, somebody 
once said that the beauty of geometric growth 
is that everything that’s happened until now 
doesn’t matter. I think that’s true in television- 
space, too. And that’s very exciting.” 


Netscape 

◄ 158 Then run like hell for the beanstalk. 
But first you had to show up. 

Now, as Bark and I settle into our chairs at 
a little table in the back of a Sunnyvale cap¬ 
puccino joint, he explains how his Secret 
Plan will depend on that very lesson. 

“By the time I was in the cellular busi¬ 
ness, there were only two cellular licenses 
granted in every city,” he recalls. “The ‘B’ 
carrier was always the incumbent tele¬ 
phone company, right? So by definition 
I was always competing against the incum¬ 
bent telephone carrier.” McCaw was in 
virtually every major city, including Los 
Angeles, San Francisco, Seattle, Houston, 
and New York. Not surprisingly, it thrived 
everywhere. “We had a 40 to 60 percent 
share. All you had to do was show up and 
you got a 40 share! That’s kind of the way 
that law of large numbers works. Every¬ 
thing else being equal, the market splits.” 


Barksdale recalls thinking that Microsoft’s 
tactics “could not be lawful. You cannot take 
one product and tie another one to it, or else 
the logical conclusion is all products would 
be tied to the monopoly operating system.” 

In an August 8,1996, letter to the govern¬ 
ment, Netscape complained that Microsoft 
had embedded secret hooks into its operat¬ 
ing systems to enable its own Web server to 
run faster than competitors’. The result of 
the hooks was software reviews - such as 
one published in PC Week's March 1996 issue 
- that reported Microsoft’s speed superior¬ 
ity. By the time Netscape’s products caught 
up, most reviewers were already writing 
about the next generation of software. 

Furthermore, word was that Microsoft 
was offering Internet service providers 
“side payments” of up to $400,000 if they 
would agree to make Netscape Navigator 
inaccessible to customers. In other instances, 
Barksdale’s staff believed, Microsoft offered 
corporate customers freebies - including 
software upgrades and consulting services 


Netscape's "bizarre" charges, says Microsoft, 

are part of "a calculated attempt ... to enlist the 
government and the media in its market campaigns." 


His Secret Plan is simple. Netscape, essen¬ 
tially, just needs to show up. And take its 
cut of the split market. 

But ... (I’m thinking out loud here) the 
problem is this market isn’t splitting. Micro¬ 
soft is in the process of gobbling it up ... 

Ah, but that’s where the Justice Depart¬ 
ment comes in. The government will remove 
Microsoft’s advantage and even up the play¬ 
ing field. Then all that Netscape needs to do 
is keep showing up. 

So can Netscape blame all of its troubles on 
Microsoft? As early as mid-1995, Netscape’s 
corporate counsel, Roberta Katz, started talk¬ 
ing to other Valley companies and collecting 
war stories about what it’s like to compete 
against Microsoft. It wasn’t long before she 
began hearing internal stories from the front 
lines of the browser wars. Eventually, the 
Justice Department managed to collect evi¬ 
dence that Microsoft had refused to allow at 
least three computer makers, including Com¬ 
paq, to remove either Internet Explorer or its 
desktop icon from the machines they sold. 


- if the customer used Internet Explorer. 
Netscape even suspected that Microsoft 
paid a bounty to kill copies of Netscape’s 
browser. Microsoft “offered international 
telecommunications customers $5 for 
every installed Netscape Navigator that 
they removed from their corporation and 
installed with Internet Explorer,” Bark’s 
lawyers alleged. 

Meanwhile, Netscape’s sales staff started 
to hear disturbing stories about Microsoft’s 
business tactics from customers. Bark’s 
lawyers reported that one customer said 
Microsoft “gave me a deal that I couldn’t 
refuse. Free dialer, browser, developer’s kit, 
free distributable, et cetera ... I know 
Netscape is better, but $0 versus $18K is 
impossible to beat.” 

After the letter was made public, Micro¬ 
soft called Netscape’s charges “false” and 
“bizarre,” and accused Netscape of launch¬ 
ing “a calculated attempt ... to enlist the 
government and the media in its market 
campaigns.” 
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Barksdale stayed in the background, let¬ 
ting the lawyers do their work. His staff 
worried that the dramatic press reports 
about the browser wars could, in the long 
term, damage the company’s relationships 
with key customers. At the same time, Net¬ 
scape worked to convince other software 
shops to come forward and talk to the Jus¬ 
tice Department. 

As I sip my cappuccino and work this 
offensive through in my mind, Barksdale 
says, with a straight face, that despite all 
this heavy lifting by lawyers his Secret 
Plan is not dependent on what the govern¬ 
ment does. “The legal part of our strategy 
accounts for probably 1 percent” of Net¬ 
scape’s overall strategy, he claims, adding 
that the company must win or lose on its 
own merits. 

The Internet software market will grow, 
Barksdale believes, and as it does, so will 
Netscape. Just as FedEx thrived in the 
shadow of the UPS giant. Just as McCaw 
Cellular thrived in the shadow of the AT&T 
giant. Netscape will take it one step further 
and ... embrace the giant. Work with the 
monopoly, and, he hopes, grow with it. 
Keep showing up! 

“The number of connected users is grow¬ 
ing at least 50 percent a year,” he says. By 
“connected” he means networked over the 
Internet, corporate intranets, and business- 
to-business extranets. All of them need 
(as in “will pay for”) sophisticated software 
to function well. By 2001, that networked 
market will be worth nearly $26 billion. 
“Would I take 50 percent of the new users 
next year? You’re damned right.” In fact, he 
claims, he’d be happy to settle for 10 to 20 
percent of the whole market. Who wouldn’t? 

“There’s a huge market for Web adver¬ 
tising, commerce, email, groupware, and 
application servers that is a wide-open 
space. Nobody has a great advantage. 
Nobody. And all I have to do is get 10 per¬ 
cent of that over the next three years and 
we’ll continue as the fastest-growing com¬ 
pany in history.” 

Barksdale’s conciliatory stance is not new. 
From the day he became Netscape’s CEO, 
Bark has explored ways to work with Bill 
Gates. He ran into Dan Rosen, one of Gates’s 
deputies, at an industry conference in early 
1995. Barksdale was happy to sit down and 
have a friendly talk. He and Rosen, who 


was officially Microsoft’s senior director 
of strategic relationships, already knew 
each other from the not-so-distant days 
when they both worked at AT&T. “We spent 
an hour or so over drinks swapping stories 
about AT&T and brainstorming about 
how Microsoft and Netscape could work 
together,” Rosen remembers. “Jim said that 
he would rather find a way to work with 
Microsoft than compete against us, so we 
agreed to try to scope something out.” 

Then in April 1995 Barksdale invited 
Rosen to come to Mountain View with a 
team of negotiators for a day-long meeting. 
This wasn’t the first time that emissaries 
of the two companies met each other. The 
previous year, Microsoft had been briefly 
interested in licensing Netscape Navigator’s 
code as a basis for creating its own browser 
to ship with Windows 95. But Jim Clark, 
cofounder of Netscape, had “rudely” 
rebuffed Redmond in its initial foray, 
Rosen recalls. (Clark remembers it differ¬ 
ently. He says that Microsoft wanted to 


Says Andreessen: “Jim’s method is to let 
people talk, because when they talk they 
say things. His eyes narrow and he gets a 
reptilian look, and you’re in water ankle 
deep. I always try to make sure I don’t fall 
into that trap.” 

A few weeks later, Barksdale visited 
Microsoft’s offices to continue the discus¬ 
sions. Rosen had arranged a meeting 
between Barksdale and top Microsoft exec¬ 
utives Paul Maritz and Nathan Myhrvold. 
“At the meeting, Jim still expressed a desire 
to work together,” Rosen recalls. 

But shortly after, negotiations ended as 
it became clear that the companies would 
pursue separate - and competitive - paths. 

Now, nearly three years later, Barksdale 
claims that - the antitrust action notwith¬ 
standing - sooner or later Microsoft must 
come to its senses and allow his company 
to flourish. “There’s a sort of winner-take- 
all perception in the press which is just 
foolishness,” he says. “I do not subscribe 
to the conventional wisdom that Microsoft 


Bark says he'd settle for 10 to 20 percent 

of the whole networked market - projected 
to hit $26 billion by 2001. Who wouldn't? 


license Netscape’s code for $1 million, but 
he sent word to Redmond that “I was not 
even remotely interested in licensing this 
to Microsoft, because they would subse¬ 
quently use it against us.”) In any case, the 
kiss-kiss talk went well enough this time 
that in April 1995, Rosen and Barksdale 
met privately to discuss Microsoft’s desire 
to buy a 15 to 20 percent stake in Netscape. 

Money was one thing. The sticking point 
was that Redmond wanted Netscape to put 
a Microsoft executive on the company’s 
board of directors. (Microsoft insists this 
was only a “possibility.”) That would be 
a guarantee that Netscape would report 
to Redmond regularly, keeping Microsoft 
up to date on all of the company’s plans. 

That day, according to Rosen, Barksdale 
said that “he would welcome the board seat, 
if we got the business deal done at the same 
time.” But Marc Andreessen, who was also 
present at the meeting, believes that the 
whole meeting was Bark’s way of gauging 
Microsoft’s plans in the browser market. 


can do all things and be all things and 
supply all things. There’s room for many 
others. And I would think that Microsoft 
would want that.” 

But isn’t he playing it both ways? Isn’t his 
company unchecked a threat to Microsoft’s 
control of the desktop? Don’t the browser 
and the open standards of the Internet 
seize the power from the operating system 
and vest it in the network? 

“What’s the threat?” Barksdale asks 
incredulously. “Let me tell you something: 
they have an engine of enormous power. 
They have a market cap of $170 billion, 
they have $9 billion in cash reserves. They 
have the hearts and minds of every com¬ 
puter developer in the world. They are in 
every retail store of any type with their 
products. They are now even included in 
cereal boxes. They’re an awesome engine 
and they’re going to grow and prosper 
regardless. Here they’ve wasted $2 million 
fighting me on something that they get no 
revenue for - they don’t charge for the 184 ► 
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◄ 183 product! This is not a good strategy.” 

Barksdale’s advice to Microsoft: “Some¬ 
times you’re better off if you just relax. If 
you give a little, you get a little.” And if you 
don’t, you get sued. 

To anyone who knows Barksdale well, 
the plan is a signature strategy. Keep show¬ 
ing up. Let the big guys make their mistakes. 
Like the generals of North Vietnam, General 
Barksdale is waging a war of attrition. He 
is outgunned and outnumbered, yet he pos¬ 
sesses an unusual and incalculable asset: 
patience. 

“I think we could be a great partner to 
Microsoft,” he says. “Microsoft built a plat¬ 
form on which people build software - 
they’re called independent software vendors. 
I am an independent software vendor! I’m 
doing what they told me to do. They should 
partner with their partners, not try and 
put them out of business. I don’t think 
we’re as big a threat to Microsoft as they 
think we are.” 

My wife Michelle thinks that Barksdale 
has charmed me into zombielike loyalty. 

I can now do the Netscape finger chant in 
five seconds flat. She says I’m being so old 


end-users squared, why 
kill the weaker and set the 

economy. So what if Microsoft does have 
a lock on the operating system? she asks. 
Everyone in the world - except Netscape - 
is benefiting. 

Even some economists say the same. 
Getting the government involved in regu¬ 
lating innovation is bad enough. Regulating 
Microsoft could be worse for the global 
economy than allowing it to push its de 
facto standard for all things digital. Once 
standards are set, we all benefit, right? 
Investment pours in because people like 
to invest into certainties, and standards 
are certain. Increased investment breeds 
more technology and the whole shebang 
takes off. Especially on the infobahn, where, 
as Bob Metcalfe told us, the power of the 
network is equal to the number of the 


end-users squared. The more the merrier. 
But if half of us are using one technology 
- Netscape Navigator, say - and the other 
half are using Microsoft’s blend, and the 
Net world is halved, aren’t we all a little bit 
poorer? So why not let the stronger player 
kill the weaker? 

Maybe it will. Netscape’s dismal fourth- 
quarter ’97 losses prompted a new round of 
“Netscape is dead” stories in the media. I’m 
ready to forget the Netscape finger cheer. 

Then oP Barksdale, bless his soul, comes 
through. Three weeks after announcing 
plans to lay off 400 of its 3,200 employees - 
some 12.5 percent - the company announces 
that it will give away Navigator for free. 

I’m excited, because this will level the 
playing field. Countless studies have shown 
that most of the people who switched from 
Netscape’s Navigator to Microsoft’s Internet 
Explorer in recent months did it simply 
because Microsoft’s browser was free for 
the past three years. I’m not alone in my 
new enthusiasm. “Netscape’s great strength, 
from the beginning, was the fact that it had 
browser market share. And now, in theory, 
it has the means to maintain market share,” 
says David Smith, an Internet analyst who 
works for the GartnerGroup. “If they could 
get the computer makers to bundle their 

to the number of 
not let the stronger player 
standard? Maybe it will. 

browser along with Internet Explorer, it 
would help. If Netscape would basically 
give these hardware makers a cut of 
whatever the take is, that would work. 

It’s viable.” 

Barksdale knows that. He also knows 
that if Netscape’s browser already sits on 
the desktop, then any corporate IS man¬ 
ager considering a back-end solution will 
at least hear out Netscape before making 
a buy. The browser puts Netscape in the 
running in the enterprise market. 

More important, Netscape also announced 
that it would give away its source code, to 
encourage developers to write code to run 
with its browser. Hence, computer makers 
who preinstall Netscape’s browser can now 
optimize the code for their own machines 


and create and name their own customized 
flavor of Navigator. 

Naturally, Michelle wanted to know why 
Barksdale didn’t decide to give away the 
browser and source code months ago, back 
when the government first announced 
its new initiative against Microsoft. Why 
now, when it seems so desperate? She, 
along with some other industry analysts, 
doesn’t think this freebie will do anything 
to change Netscape’s market share. As if 
in confirmation, a day after the giveaway 
announcement a bunch of the biggest mak¬ 
ers of personal computers joined hands to 
announce that they had no plans to replace 
Microsoft with Netscape when they pre¬ 
installed a browser on new models. That’s 
because the PC makers, who are under 
enormous pressure to cut prices, have 
streamlined the production process as 
much as possible. Switching browsers now 
could add a step in the manufacturing 
process - and driving up costs even a hair 
could be too costly to risk. 

You want to know what is going to hap¬ 
pen? Will Netscape prevail and win a place 
in our desktops, or will the company perish 
under the Redmond steamroller? Will they 
sell out to a bigger, tougher company that 
can afford a bruising, years-long battle 
with Microsoft? Will they be gold, or will 
they be toast? 

Here’s where to look for the answer: 
watch Barksdale. He’ll do surprising things. 
He can think like the Net. Barksdale has 
taken an idea from Marc Andreessen, the 
first guy to suggest giving away a browser 
for free. Andreessen saw that the browser 
could be a kind of Trojan horse to get onto 
companies’ servers, where the real money 
was. The more Netscape browsers are out 
there, the more the brand name flourishes, 
the more people are likely to actually pay 
for other Netscape goods and services. 

It’s a brand world. Sneak past the giant. 

Be happy with 10 percent of the market. 

Go with the flow. 

Most of all, keep showing up. ■ ■ ■ 


Adapted from Speeding the Net: The Inside 
Story of Netscape, How It Challenged Micro¬ 
soft and Changed the World, by Joshua 
Quittner and Michelle Slatalla (The Atlantic 
Monthly Press). Copyright © 1998 by Joshua 
Quittner and Michelle Slatalla. 


If the network's power is equal 
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◄ 169 that pop into their monitors as they enter 
a room. A flowerpot, for example, will sprout a car¬ 
toon bubble saying,"Water me!" 

Starner, working with Josh Weaver and their 
faculty adviser, Alex Pentland, has built another 
system that uses a camera mounted on the brim of 
a baseball cap to help translate the hand signals 
of American Sign Language into spoken English. 
When his grandmother began to lose her eyesight 
three years ago, Starner outfitted her with a com¬ 
puter system that magnifies or intensifies images, 
allowing her to read again. This is a spin on another, 
more sophisticated system Starner and Mann had 
built to map around blind spots using software they 
call the "visual filter/'This technique pushes images 
from the center of one's visual field to the periphery, 
or vice versa, depending on the eye impairment in 
need of fixing. 

"In 1989, when I first started working on this 
stuff, people looked at me like I was a nut case," says 
Starner."Then, when I got the first prototypes work¬ 
ing, they still thought I was nuts, but they under¬ 
stood why I was doing it. Now everyone says,'Oh, 
of course it's going to happen.'The only questions 
are, When is it going to happen, and who is going 
to make the most money out of it?" 

AFFECTIVE COMPUTING 

Among the cyborgs married to their machines as 
they walk around Cambridge is Jennifer Healey, who 
wears electrodes attached to her body, including 
three placed on her upper cheek: this electromyo¬ 
gram knows from the movement of her face muscles 
when she is smiling or frowning or clenching her 
jaw in anger. Two rings on her fingers measure her 
galvanic skin response, and a third device measures 
heart rate. A belt around her chest monitors her 
respiration. Healey is one of a handful of graduate 
students at the Media Lab working with associate 
professor Rosalind Picard, who has just published 
a book called Affective Computing. 

As Healey and I stand next to each other in a 
quiet corner at the Marriott, I can see from the sig¬ 
nals recorded on her PalmPilot computer that this 
young woman is highly aroused. Her heart rate is 
spiking. Her blood-pressure volume is showing the 
classic fight-or-flight reaction. Her skin is conduct¬ 
ing like crazy - in other words, she is sweating. 

"What's going on?" I ask, looking into her dilated 
pupils. 

"This is terror," she says, pointing to the spikes in 
her output.Tm the next speaker, and I'm supposed 
to be on stage right now." 


Healey's project at the Media Lab is to build an 
affective computer, a mechanism that reads your 
moods and emotions and can respond to them in 
appropriate ways."Your friends can tell whether 
you're upset or pleased," says Healey."Why can't 
your computer?" 

The first affective computer she built is a digital 
jukebox that plays what Healey calls "mood music 
for my life." Sensors reading changes in her biomet¬ 
ric signals automatically arrange to have her sere¬ 
naded with the appropriate music. In the morning, 
when she is feeling mellow, up comes "Scarborough 
Fair." As she starts getting into the day's work - 
more "aroused," as they say in the world of affective 
computing - The Smiths begin playing "Please 
Please Please Let Me Get What I Want."Then, when 
Healey is pumped, really cruising full speed ahead, 
the mood music for her life is Smashing Pumpkins 
and 10,000 Maniacs."l use the music to ramp up and 
stay there," she says."Then, when I top out and my 
skin conductivity goes down, I want the music to 
follow my mood. But, hey, if you want the opposite 
- Mozart at the top and heavy metal when you're 
least aroused - that's your choice. It's your wear¬ 
able. You're the boss." 


BEAUTY AND THE BITS 

Intimate relations between humans and new tech¬ 
nology is the theme of the big Media Lab event that 
follows the IEEE conference. Once the serious lectures 
are out of the way, people's thoughts turn to fantasy. 
Assuming that computers get shrunk to bite-sized 
eudaemonic proportions and slipped on with our 
clothes, what will we do with these things? Will they 
be fun to live with? Will they transform the impor¬ 
tant stuff in life - like sex, drugs, and rock and roll? 

The Media Lab is a $25 million-a-year, 350-person 
think tank run, as his day job, by Wired senior colum¬ 
nist Nicholas Negroponte. It hosts an annual confer¬ 
ence cum birthday party, and this year's invitation 
list includes about 1,400 executives, academics, and 
technological leaders from Nike, Sun, Microsoft, 
Motorola, and other blue-chip Media Lab sponsors. 
We are gathered in MIT's Kresge Auditorium for a 
full day of lectures and panel discussions before 
moving over to the Media Lab's high tech headquar¬ 
ters for a fashion show called "Beauty and the Bits," 
which features 44 models parading the wearables 
look for the future. 


The emcee for the day's events is Leonard Nimoy. 
Why Mr. Spock? It's simple. The perfectly rational 
being who complemented the subjective, intuitive 
Captain Kirk is the nerd's hero. Always computing 
the odds on the starship Enterprise's missions, Spock 
is himself a walking computer, and he loves high 
tech gadgets. 

Nimoy provides comic relief throughout the 
course of the day, and at one point he even helps 
demonstrate what a wearable-enhanced sexual 
encounter might look like. A sexy dancer in black 
appears on stage wearing a $500,000 Harry Win¬ 
ston brooch attached to her dress. The diamond- 
and-ruby brooch, called the Heartthrob, glows 
with every beat of the dancer's heart. Thanks to 
the addition of some wireless broadcast capacity, 
her heart rate is projected onto a big screen. So, 
too, is the heart rate of Mr. Spock, who, when 
asked to kiss the dancer, suffers a little heartthrob 
of his own. 

So much for sex. Now, on to drugs. 

THE INNERNET 

One of the conference speakers is Kazuhiko"Kay" 
Nishi."He is the Bill Gates of Japan,"says Negro¬ 


ponte, introducing the founder and president of 
ASCII Corporation. It should also be noted that Nishi 
is footing the bill for most of the day's events. He 
has built an $700 million software company out 
of getting computers to talk to each other in bit 
strings known as the American Standard Code for 
Information Interchange, but that's ancient history, 
says Nishi. The future belongs to getting computers 
to talk to humans through brain waves and other 
universal impulses. 

"I expect we'll have computers in every pocket by 
the year 2000," he says. The millions of kids already 
carrying Tamagotchis and other virtual pets seem 
to have beat him to the punch, but Nishi has some¬ 
thing else in mind. He envisions nanocomputers, or 
"nannies," that will be worn on our skin and will, he 
says,"interpret brain waves and take care of our 
lives/'Their tasks will include measuring changes in 
our blood pH values, monitoring heart disease, and 
warning us not to nibble on those extra calories. 
This is a vision of the computer as scold, nannying 
us through the networked connections in our lives. 
According to Nishi, these connections will 186 ► 


"In 1989 people thought I was nuts," says wearables 
pioneer Thad Starner. "Today the only question is, 
Who is going to make the most money?" 
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◄ 185 soon be moving from the Internet to the 
intranet and down from there to what he calls 
the innernet. 

Interval Research's Andrew Singer has already 
patented a programmable tattoo, an implanted 
computer chip with readout visible through the 
skin. As freaky as something like this might sound, 
imagine how useful it could be for someone want¬ 
ing to control blood-sugar levels or hormones or 
to monitor ovulation. 

Another big arena for wearables is electrophore¬ 
sis, in which molecules move when pulsed with an 
electric charge. Think Band-Aids with microproces¬ 
sors that deliver medication. In the brave new world 
of Web-based medicine, nurses will work through 
nodes, checking patient data online. Alice Pentland, 
chair of the Department of Dermatology at New 
York's University of Rochester and sister of Media 
Lab professor Alex Pentland, says,"All the patient 
monitoring that now takes place in hospitals, with 
people wired into machines, will soon move to 
body sensors that can be worn around the house 
on a wristwatch.This is less threatening. It puts the 


patient more in control and gives us a lot more data 
than we have now." 

"Medicine will be the great driver for wearables 
research over the next few years," says Media Lab 
professor Michael Hawley."Soon we'll have shoes 
that know more about you than your doctor does." 

To demonstrate the inward migration of wear¬ 
able computers, the audience at the Media Lab is 
treated to a lecture by John Wyatt, a professor of 
electrical engineering at MIT. Through The Retinal 
Implant Project, Wyatt wants to aid the millions of 
people every year who go blind from degeneration 
of the retinal receptors. In this condition, the con¬ 
nections from the brain to the retina are functional 
but the retina itself no longer processes signals 
from the outside world. Wyatt is trying to rectify this 
problem by figuring out how to attach surgically a 
microelectronic prosthesis to the inner surface of 
the eye to help restore vision. While a clinical device 
is years away, the first experiment on a person will 
take place later this year. 

Carry this research far enough and one enters 
the world of Manfred Clynes, the musician turned 


scientist who, with colleague Nathan Kline, coined 
the word cyborg in 1960 when they were speculat¬ 
ing about the creation of a cybernetic organism. 
When fitted with artificial organs, drug drips, and 
other control mechanisms useful for satisfying his 
"erotic requirements," this cyborg, or "augmented 
man," would be ready for space travel. Humans went 
into space with less augmentation than Clynes rec¬ 
ommended, but that didn't stop him from speculat¬ 
ing about a still-braver new world in which, he says, 
"computers and molecular biology will intermarry; 
they already have flirted with each other quite 
strongly."The offspring from this marriage will be 
"computer-designed molecules" that "work inside 
the brain and will be able to change the emotional 
aspects," Clynes says. 

Attending the Media Lab event are a handful 
of borgs who would love to hop into a faster-than- 
light space transport and drive straight into the 
Clynesian future. They drift around the edge of the 
party, wearing Japanese laptops strapped to their 
chests and homemade keypads attached to their 
wrists. When I try to chat with them, the conversa¬ 
tion keeps slipping into well-worn grooves. They 
tell me they are Extropians, like Hans Moravec 


and Timothy Leary, who are getting ready to 
upload their psyches, jettison our exhausted planet, 
and blast off for the intergalactic frontier. They 
combine Buck Rogers naivete with a wide streak 
of paranoia.They are hungry for prosthetics and 
yearning for time travel. They shadow the party 
like doppelgangers, reminding us that this tech¬ 
nology has its dark side. But no one at the sympo¬ 
sium cares to look under this particular rock or pay 
them much heed. 

Let's see, we have done sex and drugs. That leaves 
rock and roll... 

GEEK CHIC 

The day ends with the Media Lab's transformation 
into a geek fashion show, with models parading the 
hot new looks for the third millennium. The cyber 
ensembles, some that actually work, others fanciful, 
were created by students at design schools in New 
York, Tokyo, Paris, and Milan - and at the Media Lab. 
Michael Hawley, in his email invitation to me, wrote 
that the fashion show is designed to address the fol¬ 
lowing research agenda: 


"What will it mean for you to be on the Net, a 
walking, breathing, living node? How will clothes 
and accessories change when your body becomes 
the bus? Will your cuff links really link? When you 
get a phone call, will your earrings ring? What more 
will you watch on your wristwatch? Will mascara be 
digitally adjustable? What happens when putting on 
your Nikes is tantamount to taking a physical exam? 
When your clothes know more about you every day 
than your doctor knows once in a blue moon? Will 
your Victoria's Secret someday kiss and tell? Will the 
digital layer that comes between you and your Calvins 
leak out bits? Will telnet pocket.trousers.negroponte 
.mit.edu become a serious problem? Will your jewelry 
and clothing come to know you so well that they can 
sense your mood, your feelings? Will you literally 
wear your heart on your sleeve? 

"Computers are ugly," Hawley conduded."People, 
by and large, hate hardware and software; it is 
bought and used out of basic needs, not passions. 
But clothes must be well designed. They have to be 
comfortable, intimate, functional, appealing. When 
computing becomes as basic as Jockey shorts, as 
sexy as lingerie, as cute as a Swatch, as durable as 
denim, as porous as Gore-Tex, as absorbent as Pam¬ 
pers, as fleet-footed as Nikes... and when all of the 
energy and thrill of the Internet is bubbling through 
your seams and pockets - when high tech and high 
fashion collide - the result will be a big change, not 
just skin-deep repackaging." 

Geek chic has come a long way from the days 
when MIT was famous for the pocket protector. Out 
on the runway comes a woman in a green miniskirt 
with electric field sensors woven into the fabric. 
Accompanying her is a man wearing a MIDI syn¬ 
thesizer sewn into his jacket. As the couple dance 
around each other, their clothing becomes two 
instruments that play in response to their move¬ 
ments. No longer do you need to carry a Walkman 
when you can become a Walkman. 

Down the catwalk comes a blind man whose 
vision suit, featuring vibrating sonar grommets in 
his clothing and shoes, help guide him across the 
stage. Next, a child's cyber safety suit comes com¬ 
plete with a homing device and a wrist microphone 
for transmitting messages. Then there are mock-ups 
of empathic fabric that will change shape with your 
moods, material that will automatically adjust to 
your body temperature, and personal cooling sys¬ 
tems that will react to stress. Many of the models 
walking down the runway sport GPS sensors, data- 
gloves, and third eyes, and one designer even envi¬ 
sions a belly-button tattoo that doubles as a medical 
sensor, automatically administering immunization 
dosages as you travel around the world. 


"When computing becomes as basic as Jockey shorts, 
as sexy as lingerie, as absorbent as Pampers," 
says Michael Hawley, "the result will be big change." 
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SHOE POWER 

The first wearable computer was the wristwatch 
created by Cartier in 1904. Or was it the pocket 
watch, invented in the 1700s, or eyeglasses, first 
mentioned in 1268? Maybe the first wearable was 
the human immune system, with its uncanny abil¬ 
ity to distinguish friend from foe, or human sexual 
organs, with their remarkable I/O devices. What¬ 
ever it was, all of human evolution is geared toward 
enhancement."! am cyborg," says historian of con¬ 
sciousness Donna Haraway."Technology is not neu¬ 
tral. We're inside of what we make, and it's inside 
of us." We may dismiss it as sci-fi fantasy or a 
spooky pipe dream, but wearables are here. Wear¬ 
ables are us. 

As I wander from the fashion show into a Media 
Lab office, I am amused to find a humble item lying 
on a workbench. It is a shoe, its tongue flopping out, 
its sole removed. The hollowed-out heel shows all 
the telltale signs of having been tampered with for 
eudaemonic purposes. 

A student explains that, yes, the shoe is being 
loaded with a computer and a power source. But the 
game I played long ago in Las Vegas now has some 
neat twists. The shoe is being designed as part of 
a personal-area network that turns the body into 
a "wet wire" for transmitting data. Several milli¬ 
watts of power are all that is required, for example, 
for two people to exchange business cards virtually 
by shaking hands and downloading data through 
their fingertips. 

But this particular shoe, instead of merely 
holding the power required to run the system, will 
generate it. This small miracle is accomplished by 
loading the shoe with flexible film sensors. No big¬ 
ger than scraps of aluminum foil, these piezoelec¬ 
tric polymers generate current by being flexed back 
and forth, which is accomplished by walking on top 
of them. 

By strolling around the block, I can turn my shoe 
into a power plant. From Dick Tracy watches with 
videophone transmitters to self-powered smart 
shoes, the brave new world of wearables is upon us. 
So what do you want to do with this power? Break 
the bank in Las Vegas? Build sympathetic computers? 
Restore your vision? Speak Croatian like a diplomat? 
Perform "off the cuff" concerts? 

Now that we can dress in clothes that automati¬ 
cally link us to the Internet, an intranet, our innernet, 
or any other network we want, the big question is: 
Which connections are worth making? Personally, 

I prefer clothing over uniforms. I have a fondness 
for risk, serendipity, and the novel. I relish enhance¬ 
ment. So I'll be marching into this brave new world 
with my best foot forward. ■ ■ ■ 


Whose Internet? 

◄ 177 demonstration of the Internet. Having 
spent the previous two years in the front seat of a 
tow truck, I hadn't seen the Net yet. I knew then 
that it was going to revolutionize our daily lives. 

"I literally got out of the front seat of the tow 
trucks on that day," Kashpureff recalls."! picked 
up a copy of The Internet Starter Kit for Windows 
on the way home, and that afternoon I had my 
first Internet account. Within the first week we 
had a very extensive homepage up for the tow¬ 
ing company - we were one of the companies 
featured in Daniel Janal's 101 Businesses You Can 
Start on the Internet" And within a month he had 
started a business with Diane Boling, a mechanic 
he'd worked with whose uncertain gender ident¬ 
ity remains a hot topic among Toronto's Internet 
crowd."We were competing with Nynex in the 
Internet Yellow Pages market," Kashpureff says. 
"Nynex put the city of New York on the Internet. 
We put the city of Seattle on the Internet. They 
put up New York State; we put up Washington 
State. They put up New England; we added Ore¬ 
gon and California. We were battling this massive 
company to see who could get the most compre¬ 
hensive listings up first." 

In February Boling gave Kashpureff the idea 
to start AlterNIC, an alternative root-name server, 
partly to make money - as much as $1,000 per 
year per TLD - and partly as a political gesture. 
The alternative registry became operational on 
April Fool's Day 1996 and began introducing such 
new TLDs as .xxx, .med, .nic, .ltd, .Inx, and .exp. 

"We invested a good amount of money and 
a good amount of time placing eight servers 
strategically around North America," Kashpureff 
says."And then we offered these files up pub¬ 
licly. These name servers not only supported 
new TLDs, but they also remained consistent 
with the TLDs that were already included in the 
government-run name servers. You could still get 
to the .com names, but in addition to those we 
would add those other new names into the file, 
and we would serve them up as well. At the 
height of operations over the summer, our surveys 
of the Internet showed that as much as 3 percent 
of the Internet was running off our root-name 
servers as opposed to the government's, which 
is very healthy, because that 3 percent made a 
conscious choice to change." 

While AlterNIC gained ground, Kashpureff was 
quickly establishing a name for himself - and col¬ 
lecting enemies - among Internet pioneers. His 
reputation stemmed not so much from his m ► 
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Serving 40,000 domains, Hiway is the world's most popular web hosting provider. 
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Choosing who will host your web site is an important decision, m Choose well, and your site will load quickly and always be available. 
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Pilotmail Online Service provides direct 
communication for all Pilot, PalmPilot 
and WorkPad models. Easy, Fast, 
Inexpensive. +1 (888) 44PILOT or 
http ://www.pilotmail. net 


WWW.HACKTHEVILLAGE.COM 

Cool clothing designs to identify the 
digital citizen! 


www.cyber-outpost.net 

Providing Inexpensive, High-Quality, & Full 
Featured Web Hosting. +1 (888) 559 5749. 


Evolutions Voyage 

Evolutionary psychology for the common 
person http://www.evoyage.com 


PRESENCE IS VITAL! 

Get EFFECTIVE .COM domain names: 
surf2000, cyberamerican, dbs-tv, the y2k, 
web-trades, cybervacations, & others. 
E-mail lgolding@erols.com 


VIRTUAL REALITY CD-ROM. 

Fun, Fast, Easy! Create your own VR 
worlds! $29.95 Complete! +1 (954) 746 
6200 — http://www.ctiweb.com 
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IJBERTARIANS 

all thegoodideas. 

THE MTftTU TO WflTCTl 
IN THE 21$T CENTUM" 


-DAVID BRODER, WASHINGTON POST 

"THE MOST IMPORTANT w 
MESSAGE OF OUR AGE." Oi 

—COLUMNIST JAMES GLASS MAM 

"The cutt lag-edge 
politics of* the time." 

_ -THE village: voice 


For a free 
Libertarian 
Party information 
package, call 
toll-free or visit, 
our web site. > 


ypi 800-682-1776* www.lp.org 
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A "No Speed Limit" Sign, Hying Pigs, 
Wire! Bricks* and The House ml Slues 

are all part of Executive Risk's Communications/Marketing strategy. 

Do you want to know more? Read on... 


WEB SITE DESIGNER 


We're on the hunt for an 
incredibly creative Web 
Site Designer to fill a new 
position in our fast-paced, 
results-oriented Communications/Marketing Team. 
Primary responsibilities will include HTML coding (both directly 
and through FrontPage or other web design software) and 
graphic design for Executive Risk's Web Site (www.execrisk.com), 
as well as graphic and technical support for our intranet. The 
ability to work successfully with outside resources in the 
development of these projects is essential. Either Macintosh or 
PC experience is acceptable. The ideal candidate will also have 
5-10 years of experience in a Communications/Marketing 
environment, and have several years of experience working on 
the Internet, intranets, extranets, and/or electronic commerce. 
This person should have the creativity, imagination, and project 
management skills needed to expand our growing Web Site and 
electronic commerce needs into new dimensions. 

This position also requires the individual to be a strong team 
player in a team-oriented environment, and to have the 
ability to take control of and coordinate numerous projects 
simultaneously. Daily interaction with the business units and 
information systems is required. A BFA is required; a BA or 
BS in a related field is a plus, as are strong writing skills. 


All candidates will be required to complete an on-site design 
assignment. 

What can Executive Risk offer? We re a growing 
insurance company headquartered in Simsbury, CT, and we're 
traded on the New York Stock Exchange under the ticker 
symbol "ER." We offer excellent compensation, outstanding 
benefits, and the opportunity to build a successful career with 
a growing company. If you desire growth through challenges, 
financial reward for superior performance, a work 
environment that encourages innovation, a casual business 
dress code, and much more, send your resume and salary 
history in confidence to Chris Sparmer, Vice President 
of Communications/Marketing, 82 Hopmeadow Street, 
Simsbury, CT 06070. 


Executive Risk 

www.execrisk.com 

82 Hopmeadow Street, Simsbury, CT 06070-7683 

Equal opportunity employer, qualified candidates only. No phone calls or faxes please. 
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Whose Internet? 

◄ 187 politics, but from his propensity to criticize 
the people running the show and even those who 
shared his views. Kashpureff offers an example: 
"Karl Denninger. He's no longer a fan of mine. We 
had a falling out. We tried to evolve the AlterNIC 
into being eDNS - or enhanced DNS - last spring, 
and Karl tried to storm everybody and it became 
a 'Karl's law' type of thing.'' Responds Denninger: 
"I don't think at the root level of the DNS that 
charging people a large amount of money is 
appropriate. Eugene did. He thought he was God 
on this, on any alternative root system, because 
he set one up/' 

Kashpureff had also been earning a reputation 
as a valuable asset in understanding Internet 
security concerns. During the summer of 1996 he 
was invited to New York to meet with a team from 
a company that was considering a move into the 
domain-name registration business. He turned 
down a job offer because he didn't want to move 
to New York, but there he met another prospect 
for the enterprise, a longtime Internet consultant 
from Toronto named Richard Sexton. The two 


became quick friends, and Sexton introduced him 
to various members of the wirehead community 
in Toronto, where Kashpureff stayed for a time 
before returning to the Seattle area. 

Then, last summer, when Network Solutions 
announced plans for an IPO, the hacker in the 
Washington woods became incensed at the com¬ 
pany's hubris. 

To the best of everybody's knowledge, the hack 
he fought back with from kissmyass.com was 
straightforward. If you ask a DNS server to look 
up a name it doesn't know, it locates and queries 
a server that can provide the address, which 
sends the information to you. The query format 
includes an "additional data" field with space for 
extra information. In this case Kashpureff used 
that field to his own ends, apparently sending off 
a message saying that www.internic.net referred 
to his IP address. Although Kashpureff provided a 
link to InterNIC, this trick sent traffic intended for 
InterNIC to his own AlterNIC Web site. 

On July 21,1997, Network Solutions filed a 
civil action against Kashpureff. Accompanied by 


girlfriend Rosemary Villalta, he journeyed to 
Alexandria, Virginia, to give a deposition and 
eventually worked out a settlement with NSI: 
Kashpureff was to pay NSI a token amount for 
some legal fees and issue a public apology, which 
he did over the Net. It read: 

"I am very sorry about the name-service inter¬ 
ruption that I caused. I sincerely apologize to the 
Internet community as a whole and to Network 
Solutions Inc. for my actions. The Internet provides 
a great free and open space. I want to be sure that 
it stays that way. My actions hindered others' 
freedom to use and enjoy the Internet. For this 
I am deeply and sincerely sorry. I will not engage 
in these or similar actions in the future. I am coop¬ 
erating with Network Solutions to try and make 
sure that my actions cannot be duplicated by 
others. Again, I offer my apologies to the Inter¬ 
net community." 

Kashpureff repeated his apology at the begin¬ 
ning of a presentation he made at the ISPcon 
meeting in San Francisco in August. Then he 
returned to friends in Canada. 

In mid-September, the lawyer representing 
Kashpureff phoned to say that the US Attorney 


General's office in Brooklyn was about to issue 
a warrant for his arrest on wire-fraud charges 
stemming from the hack on NSI. Kashpureff con¬ 
tacted a Canadian attorney, who made an effort 
to cooperate with Joel Cohen, the US attorney 
handling the case. According to Kashpureff, 
Cohen never returned his lawyer's calls. Cohen 
says the attorney left voicemail requesting a 
month's delay in any action, which Cohen reports 
he couldn't possibly have accommodated. 

Kashpureff's friends say that his then-employer 
gave the domain-name activist $3,000 to seed his 
legal defense. Instead, Kashpureff turned the 
money over to his wife Sandy so she could rent a 
place in Canada for herself, Diane Boling, and the 
kids; they moved to a small house in the Toronto 
suburb of Brampton, Ontario. For his part, Kash¬ 
pureff was living with Rosemary Villalta in her 
family's Toronto home and driving to the sub¬ 
urban offices of his new employer. 

On Halloween 1997 Kashpureff was smoking 
a cigarette outside his office when two Royal 
Canadian Mounted Police officers ordered him 


to drop to his knees and put his hands behind his 
head. Kashpureff says the arrest came as a sur¬ 
prise. "It was basically my first knowledge that 
there was a problem," he insists. 

"Our concern is that this is criminal conduct 
that needs to be redressed," says Joel Cohen. 

On the day he was interviewed for this article, 
Kashpureff had been sitting in Toronto's Metro- 
West Detention Centre for 13 days without bail, 
and Cohen was asked whether the US government 
was not in some way using Kashpureff's political 
action - a prank, in some people's minds - to set 
an example for other would-be activists. That, or 
to establish boundaries in computer crime."We 
have to make other individuals aware," Cohen 
counters."There's always a deterrent value in 
any prosecution." 

While Cohen will not explain why the Feds are 
pursuing Kashpureff with criminal charges, some 
observers speculate that they were angered that 
he fled the country despite possible warnings that 
he was under investigation by the FBI. For his part, 
Cohen says, "Whether he did flee or not had noth¬ 
ing to do with our decision to prosecute." 

Network Solutions disavows any role in getting 
the US government involved. "We had no contact 
with them," says NSI spokesperson Chris Clough. 
"They had cause for action because some busi¬ 
ness on Long Island complained about not being 
able to access InterNIC to complete registration. 
Supposedly, they've had several of these." Adds 
CEO Gabe Battista, "We clearly settled with Mr. 
Kashpureff. We have had nothing to do with what 
the US government is doing. I don't know why 
they're pursuing it, and I don't even know what 
the charges are. It's not on our radar screen." 

Kashpureff, following the advice of his then- 
attorney in Canada, William Gilmour, refused to 
comment on NSI. 

o 

n December 17,1997, Kashpureff waived 
his rights to fight extradition. Friends said he 
was not holding up well. His wife was concerned 
about the cost of his legal defense. (Diane Boling 
racked up few contributors when she launched 
the Eugene Kashpureff Legal Defense Fund online. 
In fact, one member of the Internet community 
sent the message: "How much do I have to pay 
to keep him in jail forever?") Without immigrant 
status, Kashpureff's two school-age boys were 
not permitted to attend school in Canada. 

Kashpureff was flown in handcuffs to a prison 
in New York, and on Christmas Eve he was 195 ► 


"My actions hindered others'freedom to use the 
Internet," said Kashpureff's public apology. 
"I will not engage in such actions in the future." 
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Colophon 

The visual creation of Wired is a true collaboration of 
many gifted individuals. We thank all who contributed. 
Hardware 

Apple Power Macintosh, Power Computing, and UMAX 
SuperMac PPC personal computers; Apple PowerBooks and 
PowerBook Duos; Agfa Select Scan Plus, Arcus II, and Vision 
35 scanners; Radius Precision Color Displays; Sony monitors; 
Apple LaserWriter 16/600s and color 12/600s, Hewlett-Packard 
LaserJet 5si and 4mvs,Tektronix 480 color printer, and Xerox 
Regal 5790 digital color copier/printer; SuperMac Splash; APS, 
MicroNet, and La Cie storage media; Iomega Zip and Jaz; 
Pinnacle Micro Sierra 1.3-Gigabyte MO; Yamaha CDR-100; 
MicroNet DDS-2 and DLT drives and auto-loaders. 

Software 

Page layout and illustration: QuarkXPress; Adobe Illustrator, 
Dimensions, Photoshop, and Streamline; Kai's Power Tools; 
Electric Image Animation System; Macromedia Fontographer; 
Corel WordPerfect. 

Typography: Text: Adobe Myriad and Wiredbaum. 

Heds: Adobe, FontShop, [T-26], House Industries, FUSE, 
HoeflerType Foundry. 

Graphics support: Adobe Premiere; miroMOTION DC30; 
Equilibrium Technologies DeBabelizer. 

Networking: Cisco enterprise routers and switches; Cisco and 
Farallon Netopia SOHO ISDN routers; 3Com hubs; Apple Work 
Group Servers with AppleShare IP; Shiva LanRover/E Plus; 
Sagem ISDN GeoPort terminal adapters; 3Com and Global 
Village external and PC card modems; Dantz Retrospect 4.0; 
Farallon Timbuktu Pro 4.0.2; Qualcomm Eudora Pro 4.0; ARA 
3.0 and Rockstar's FreePPP 2.6.x; AG Group's SkyLine Satellite 
1.2 and EtherPeek 3.1.2; Neon Software's LanSurveyor 4.0 and 
CyberGuage 2.0.2;Trygve Isaacson's LanSatellite 2.0b6; 
Sustainable Softworks' IPNetMonitor 1.8 and OTAdvancedTuner 
1.2.2; Peter Lewis'OTSessionWatcher 1.0.1 and Anarchie 2.0.1; 
Sassy Software Better Telnet 2.0b1; InTrec Software ProTerm 
1.2.4; Jim Matthews' Fetch 3.0.3; MS IE 4.0; Netscape 4.0.4. 
Electronic prepress and printing by Quad/Graphics Inc., 
Saratoga Springs, New York. 

Color separations are made on a Linotype-Hell ChromaGraph 
S3900 scanned directly to optical disk. Preliminary color cor¬ 
rections are performed on a Scitex Rightouch and proofed on 
the paper stock using a Kodak Approval digital color-proofing 
system. Additional electronic prepress is performed in-house 
at Wired using scans from the Linotype-Hell ChromaGraph 
S3900, Agfa SelectScan Plus, Arcus II, and Vision 35 scanners, 
and Kodak PhotoCD. Composed pages are converted to 
PostScript through a PS2 and translated into Scitex language 
using software version 4.12. RIP'd files are sent to the Scitex 
Prisma workstations. Composed digital proofs are submitted 
for final approval. Final graphic images and text are electroni¬ 
cally imposed using a Creo Thermal Platesetter 3244. Printed 
on multiple Heidelberg Harris M-1000B web presses and 
bound on a Heidelberg Harris Falcon 232 Perfect Binder. 
Printed on paper from Blandin and Inter Lake Papers. 
Cover: 80#/8 Lithoweb Dull Cover. 

Text: 40# Intrepid LoGlare. 

Drugs of choice: 

Grape Triaminic; all the unbornchikkenVoicesin my head; 
MDMA; vitamin C; Mountain Dew; Lariam; methamphetamine; 
adrenaline; absinthe; Pabst Blue Ribbon; Blair Athol; Gummo; 
echinacea; pseudoephedrine; Miami Vice ; tetrodotoxin; Boiron; 
Postum; Alban grenache; Zoloft; ayahuasca; Kinder Schokolade; 
secondhand pot smoke and a snowboarding gold medal; 
DMT; Teen People ; Draino; kasespatzle; caffeine; sugar; Advil. 
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Whose Internet? 

◄ 194 released after signing a $75,000 personal- 
recognizance bond that his father-in-law, Earl 
Peterson of Tacoma, Washington, cosigned sev¬ 
eral weeks later. Eugene, Sandy, and the four 
boys were invited to stay in an extra bedroom 
in his uncle's basement. Kashpureffs attorney 
promptly cut him off from the press. 

With Kashpureff out of contact, Richard Sexton 
and the other Toronto wireheads who had cus¬ 
tody of the alternative registry suddenly found 
themselves without access to the root password. 
Kashpureff would neither respond to email nor 
make himself available by phone to AlterNIC prin¬ 
cipals, one of whom offered himself up to the 
US attorney as a character witness - against the 
domain-name radical. 

Meanwhile, Ira Magaziner, President Clinton's 
senior adviser on electronic commerce, was solicit¬ 
ing all factions in the domain-name controversy 
for the long-anticipated Green Paper, the game 
plan for privatizing the Internet. In an attempt 
to get input from every possible stakeholder, he 


conducted interviews with more than 100 players, 
among them the DNRC's Kathryn Kleiman. 

"The forces have to recognize each other's 
strength and use them instead of fighting them," 
says Sexton."They have to work at it, starting 
from what they agree on, instead of arguing. 
Unless there is peace there is war, and war only 
wastes time and money." 

That seems to be the thinking of Network Solu¬ 
tions, which is wasting neither commodity - time 
or money - as it prepares for the inevitable post¬ 
monopoly life. The company has lured more than 
a dozen new senior managers from such power¬ 
house corporations as IBM and GE Information 
Systems and has hired NSI's first lobbyists. The 
firm has watched the international portion of its 
registry business grow from 13 percent of total 
sales to nearly 30 percent in the past year and is 
setting its sights on capturing more of that busi¬ 
ness, even as other registries enter the picture. 
It's also pushing forward into the small-business 
market. In January the company introduced 
WorldNIC, a front-end product that enables 
customers to quickly register a domain name 


without going through an ISP. NSI can host the 
domain-name system records until the customer 
selects an ISP for Web hosting. 

In Internet time the Kashpureff prank is ancient 
history, and rather than dwelling on such unpleas¬ 
antness - or the potential for more mishaps - NSI 
seems to be enjoying the prospects of a win-win 
situation. 

"If there is the development of a central reg¬ 
istry and there are shared registrars, we would 
support it if it can be done in a way that provides 
for stability and reliability," says CEO Battista. 
"Also, if new TLDs are introduced, we would expect 
to be prepared to offer those. It's not likely our 
business will be devastated." For one thing, the 
company has a solid financial cushion - its IPO 
raised $54 million. And its method of recognizing 
revenues - the two-year registry fees are recog¬ 
nized throughout the 24-month period - gives NSI 
a high degree of predictability. "Those reserves 
put us in a strong position for alliances and 
acquisitions," explains NSI spokesperson Clough. 

Of course, because of would-be Kashpureffs, 
NSI is also trying its best to keep a low profile. 


The building that houses its InterNIC operation 
is located away from the company's headquarters, 
and NSI will not divulge its whereabouts."We try 
to keep its location low key," explains Dave Holtz- 
man, NSI's senior vice president of engineering, 
pointing out that InterNIC's root server is a single 
potential point of failure on the Internet."We've 
had bomb threats," he adds - most of them 
online."We get roughly 150 penetrations a day." 
So far, no one has done any damage. 

And perhaps it will stay that way. Villalta, one 
of the few people in contact with Kashpureff, 
reported that the domain-name activist was 
expecting to trade prison and a felony conviction 
for an agreement to never again work in the com¬ 
puter industry. 

In a phone interview from his attorney's office 
in late January - the day of the release of the 
Green Paper - Kashpureff refuses to discuss such 
prospects, or anything involving his case. But he 
says of the report/'l read it first thing this morn¬ 
ing. It's a better thing. It's still a bad thing." 

Says Villalta, "He might just have to go back 
to driving a tow truck."* ■ ■ 


Kashpureffs prank is ancient history in 

Internet time. And, suddenly, NSI seems to be 
enjoying the prospects of a win-win situation. 
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Message: 57 
Date: 04.1.98 

From: <nicholas@media.mit.edu> 
To: <lr@wired.com> 

Subject: 


RJ-11 


i n telecommunications parlance, 
the "last mile" is endlessly debated 
in terms of wired versus wireless, 
symmetry versus asymmetry, and 
bandwidth needs - real, perceived, 
or actually used.This story is about 
the "last centimeter" - its bad design, 
unreliability, and public absence when 
you really need it. 

Think of it: the lowest common 
denominator in being digital is not 
your operating system, modem, or 
model of computer. It's a tiny piece of 
plastic, designed decades ago by Bell 
Labs'Charles Krumreich, Edwin Hard¬ 
esty, and company, who thought they 


are spring-loaded for better contact, 
which renders a clipless male plug 
useless. At least in the past you could 
pop it in and hold your breath. 

Nonetheless, the RJ-11 has become 
a world standard. More than a billion 
RJ-lls have been manufactured to 
date; as it happens, the connector is 
considerably more common in fax 
machines than handsets in most coun¬ 
tries. In any case, there is little likeli¬ 
hood that this physical standard will 
be replaced by anything other than 
wireless connections - the usability 
and reliability of which is a whole sep¬ 
arate story. Suffice it to say that most 



were making an inconspicuous plug 
for a few telephone handsets. Not in 
their wildest dreams was Registered 
Jack 11 - a modular connector more 
commonly know as the RJ-11 - meant 
to be plugged and unplugged so many 
times, by so many people,for so many 
reasons, all over the world. 

Not a jack of all trades 

How many RJ-11 clips have you bro¬ 
ken? I am astonished that something 
that probably costs less than a penny 
separates me from the Net so often. 
It seems I'm constantly carrying a cord 
with a broken RJ-11 connector at one 
end or the other. Mind you, this is 
caused not just by normal wear and 
tear, but by a design that causes the 
small plastic clip on the male connec¬ 
tor to catch on various articles when 
you pull the cord out of a briefcase. 
The half-life of an RJ-11 plug on the 
road must be less than a month. 

Ironically, some new RJ-11 female 
connectors add insult to injury - they 


people will be plugging in for a long 
time. Since we'll have to live with the 
RJ-11 for a while, we can surely make 
it easier to use than it is now. 

Dongling participles 

Dongle supposedly comes from the 
verb to dangle. If you do not have 
one, consider yourself lucky. I travel 
with four. 

A dongle is a hardware key and 
cable assembly that attaches to an 
external port; one of mine takes the 
otherwise solid female part of an 
RJ-11 and introduces flimsiness and 
delicacy to map the thin profile of a 
PCMCIA card - what a really dumb 
name - into the roughly square form 
factor of the RJ-11. My advice to any¬ 
body planning to purchase a laptop: 
don't buy one that does not have a 
built-in RJ-11. If you do, you are simply 
adding another point of weakness in 
your connectivity and will in all likeli¬ 
hood find yourself with the wrong 
dongle just when you need it. 


Airport dilemma 

One reason to join airline clubs is to 
have access to RJ-11 s - and, often, 
free local phone service.This is fine 
for those who can afford a member¬ 
ship, and if the airport you happen 
to be in at a given time has a club 
with RJ-11 jacks. Otherwise, you are 
too often captive to a national pub¬ 
lic phone system that seems not to 
have heard of data communications. 
With the exception of a rare AT&T 
pay phone, which looks like a preg¬ 
nant Sega game, your only hope is 
an acoustic coupler. But this is yet 
another thing to carry - and it's not 
particularly reliable at that. 

Surely we can build more pay 
phones with RJ-11 jacks. In fact, an 
RJ-11-only pay phone would not need 
a keypad, credit card reader, or coin 
slot; your PC would send the number 
and billing data.This would be the least 
expensive "phone booth" ever made. 

Hotel malice 

In some countries, especially those 
in western Europe, phones are still 
hardwired into the wall. In others, 
phones might use any one of nearly 
200 phone jacks. Still, more and more 
places are accommodating or switch¬ 
ing to the RJ-11 in the wall, in the 
phone, or as an auxiliary jack in the 
handset - the latter being the most 
appropriate in a hotel room. 

Some hotels still don't have such 
auxiliary jacks in the handsets, offer¬ 
ing the lesser convenience of the 
RJ-11 in the wall. But because hotel 
managers also have learned that 
constant use breaks the clip, many 
cut it off, making the plug a onetime 
"permanent" connection, never to 
come out again.That is inexcusable. 
Even the most benign digerati will 
use anything from a penknife to a 
corkscrew to reopen the jack, the 
effect of which is well deserved but 
devastating. Get with it, hotels. 


I was thrilled to see that the latest 
Zagat hotel guide includes a ranking 
of computer friendliness. About time. 

Getting it straight 

Yet even if you are lucky enough to 
get a room with an easily removable, 
seemingly usable RJ-11 jack, don't 
be surprised if it does not work - i.e., 
there's no dial tone.Though the plug 
itself has become fashionable, in 
some cases the wiring is not consis¬ 
tent, especially in small telephone 
exchanges.The RJ-11 module has up 
to six wire conductors, but a simple 
phone connection needs only two. 
And while most of the world agrees 
on which two to use, just enough 
places (usually hotels, alas) don't. 

This is one of those exasperating 
instances in which we cannot even 
agree which way is up. As best I can 
tell, it's a 50/50 bet as to whether 
you will find the clip on the top or 
the bottom - sometimes it is even 
set sideways. (The problem isn't just 
with technicians installing hotel 
wiring: two models of PowerBook 
had it one up and one down.) While 
this may seem to be nitpicky, the 
problem is - literally - more than 
meets the eye. Because RJ-11 sockets 
are often sufficiently recessed that 
you cannot easily see the jack's orien¬ 
tation, you have to use trial and error 
- and error does the plug no good. 

So the next time you travel, the 
next time you connect, think about 
this critical little piece of plastic. Don't 
you wish someone would make an 
unbreakable connector, even one 
priced as high as US$100? Maybe it 
is time for designers across the board 
to agree that RJ-11 clips should go 
on the top.There's no real reason to 
prefer the top to the bottom, but if 
we all did it one way, over time we 
might just get it straight. ■ 

Next: Taxing Taxes 


WIRED APRIL 1998 


□ 9B 


IMAGE: STEVE DOUBLE 










>4fi4MC£4 




Mercury Mountaineer 
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Maybe the greatest possessions aren’t the ones you 
hold in your hand. At Mercury we believe they’re the 
images and experiences you collect in your travels. 
That’s why Mountaineer is available with hassle-free 
all-wheel drive, along with a spirited V-8 and an 
indulgent interior—to help add more adventures to 
your collection. Call 1800 446-8888 or visit 
wwwmercuryvehicles.com. 










Think different 




